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INTRODUCTION 
During the past decade, additional effort has been spent measuring stream-
flow parameters that characterize the quality and quantity of aquatic habitats. 
Water depth, velocity, and bottom materials at various volumes of stream dis-
charge have been used in evaluations of stream habitats and in the development 
of the Instream Flow Incremental Methodology (Bovee and Milhous 1978) and 
Probability-of-Use Curve (Bovee and Cochnauer 1977). Such information and 
an understanding of its meaning are urgently needed to protect our stream 
habitats under the increasing demands for water. 
Efforts to measure the specific habitat of motile aquatic animals, such 
as fish, have revealed many problems and have challenged our conventionally 
used methods. Usually an aquatic animal cannot be seen because of water 
depth, turbidity, or concealing cover. Even if it can be seen, we may not 
be sure of its size and identification. Also, it is difficult to exactly 
locate the fish before it is disturbed, before it has moved from the habitat 
it had been using. Most collecting procedures, such as seining and electro-
fishing, chase the fish until it is captured, thus giving the biologist 
little knowledge of its original location and selected habitat. 
The specific habitat is difficult to define even when we know exactly 
where the animal is. A smallmouth bass below a riffle or a greenside darter 
under a rock in a riffle may be intimately associated with fast water, even 
dependent on it, but not actually in the current. The riffle may produce and 
deliver food to a sunfish in a pool, so that the fish depends on the riffle 
but is the riffle part of the fish's habitat? This is a very pertinent quest~on 
when one is developing guidelines to protect our stream communities. 
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An animal may spend most of its time in one habitat, but the lesser time it 
spends in another habitat may be critical to its existf':nce To define the pre-
ferred habitat, we need to know what other habitats are availahle and just how 
much time it spends or does not spend in each. The biologist tends, of course, 
to sample the habitat where he expects to find his quarry and ignores the ''poor" 
habitat, even though the preferred habitat must be that preferred by the aouatic 
animal, not by the biologist. If an animal is in a habitat beyond the field of 
observation or beyond the capacity of the collectina gear, the resulting lack of 
information gives a negative assessment of the habitat preference. For a flip-
pant example of habitat preference being reflected by collecting capability or 
convenience, it is interesting to notice that several depth-preference curves 
plunge downward at about 90 em--or the approximate height of hip boots and the 
maximum depth at which fish can be picked off the stream bottom in fast water. 
The preferred habitat has to be defined. and redefined, for different life 
stages, different times of day or seasons, different stream types, and different 
animal activities, such as feeding, breeding, or resting. It may not be as 
important to have all the desired information as it is to recognize the limita-
tions of the information we have. The smallmouth bass, for example, may show a 
preference for deeper waters in the large reaches of the Snake River or the 
Shenandoah River than it does in little Jordan Creek of Illinois. Even though 
all three streams have good populations, Jordan Creek does not have waters as 
deep as those preferred in the larger rivers. There may also bR regional differ-
ences in preferred habitats. This fish occurs naturally in high-gradient hill 
streams of the southern Ozark Mountains but, in contrast. is abundant in auiet 
lakes of our northern states. 
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The two principal objectives of this project have been to develop new field 
methods and to accumulate microhabitat data on several warmwater streilln fishes. 
Methods tested were designed to show an exact location of an undisturbed fish 
that was known from previous examination or could be collected for identifica-
tion and measurinq. Our methods were developed to evaluate and possibly over-
come the problems involved in the methods of data collection being used. as well 
as to provide more accurate means of defining fish habitats. 
DESCRIPTION OF STUDY AREAS 
Measurements were obtained from the Salt Fork Branch of the Vermilion River 
and two of its tributaries, Jordan Creek and Stony Creek. The streams are part 
of the Vermilion River watershed (Wab~sh River Basin) in Champaign, Ford, and 
Vermilion counties in east-central Illinois (Fiqs. 1 and 2). 
Salt Fork Branch of Vermilion River 
The Salt Fork River, a fourth order stream by Horton's classification. is 
62 miles long and drains 489 square miles. The upper 30 miles of the river have 
been channelized, while the remainder flows in a meandering fashion down to its 
confluence with the Middle Fork of the Vermilion River. The lower portion, 
where measurements WPre made, is characterized by well ~eveloped riffles sepa-
rated by auiet, deep pools, and lona, gravel-sand bottomed pools, ~d raceways. 
Vegetation is abundant along the river bank and cover objects are readily 
available along and within the stream channel. 
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Figure 1 . Vermilion River watershed in Champaign, Ford, and Vermilion 
Counties in east-central Illinois (from Hay and Stall 1974). 
Study area circled (see Fig. 2). 
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Figure 2. Location of primary study sites in the Salt Fork River, 
Jordan Creek, and Stony Creek. 
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The average stream flow for 1978 and 1979 was aoproximately 1050 cfs (U.S. 
Geological Survey 1978, 1979). In our study area, current velocity ranged from 
zero in quiet pools to 6-8ft sec-1 in rapid riffles under normal 
conditions. Depth varied up to 8-10 feet. Substrate types ranged from fine 
particles of clay, silt, and sand through gravel and rubble to large rocks and 
boulders. 
Jordan Creek 
This second order stream drains a glaciated area of 10.6 square miles in 
the southern part of Vermilion County, and empties into the Salt Fork River 1.6 
miles downstream from the mouth of Stony Creek and 10.2 miles above the 
confluence of the Salt Fork with the Middle Fork. Jordan Creek flows 11 miles 
through contrasting habitats of about equal length: an upper, open farm and 
pasture land area and a lower, wooded area. Our study site was situated pri-
marily 1 mile into the beginning of the v1ooded area. In this area, the stream 
falls at 24 feet/mile and has an average annual discharge volume of 18 cfs. 
Freauent pools and steep riffles characterize the study site. Current velocity 
during normal conditions ranges from zero flow to 3-5 ft sec-1. Pools 4-ft 
deep are common in this area. Gravel is the predominant bottom material with 
sand, rubble, and rocks also present. 
Stony Creek 
Stony Creek, a third order stream, flows 16 miles through northwestern 
Vermilion County and empties into the Salt Fork River 1.6 miles above the mouth 
of Jordan Creek. Stony Creek drains a fan-shaped area of 64 square miles. The 
width of the creek in our study area varied between 10-40 feet. Good riffle/ 
pool development is present throughout the area. 
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PERIOD OF STUDY 
Microhabitat selection was examined in spring (April/May). summer (July/ 
August), and fall (September/October/November) 1980, and spring U1arch/April/ 
r1ay) 1981 in Jordan Creek. durino fall 1980. winter (January/Februarv) 1981. and 
spring 1981 in the Salt Fork River, and fall 1980 in Stony Creek. Frequent 
flooding and high levels of turbidity prevented data collection during June 
1980. 
Measurements were taken both during the day and night. Morning measure-
ments were taken between 0600 and 1159 hours. Afternoon measurements were taken 
between 1200 and 1700 hours. Night ~easurements began approximately 30 minutes 
after sunset and ended by 2400 hours. 
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METHODS 
Fish were observed or located by one of the several techniouPs described 
below. The fish, water velocity, and depth were then measured and 
bottom materials l'tere identifiec! at the precise location of each individual. 
Location and Measurement of Fish 
.f~_lor-Coded Taqging 
Individual fish were marked with brightly colored identifying tags, permit-
ting the tagged fish to be located in the stream through 'Jisual observation. 
Microhabitat characteristics were then measured precisely where a tagged fish 
was located. 
Individual fish used for tagging were collected by electroseininq stretches 
of Jordan and Stony creeks. Species tagged included: northern hog suckers, 
Hypentelium niqricans (Lesueur); white suck~rs, Catostomus commersoni 
(Lacepede)~ rock bass, Ambloplites rupestris (Rafinesque); and striped shiners, 
Notropis chrysocephalus (Rafinesque). For each species, young, youno adults, 
and adults were identified by a different tag color. 
Dart (Anchor) tags, affixed with small (20 mm x 6 mrn) colored, stiff, 
plastic strips, were attached at the posterior base of the dorsal fin (Fig. 3a). 
Brightly colored orange, yellow, red, and white plastic strips were most observ-
able and identifiable in the stream. The strips were small enough to avoid 
hinderance of fish behavior. The plastic strips were affixed on the dart tags 
in a manner to allow free movement up and down the stem of the dart tag, as well 
as "twirl" when the fish is swimming or when water is f1 ovli ng over a rest i nq 
fish, thus greatly improving the possibility of sighting the tagged individual. 
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Twenty-four hours after the taqoed fish are relrased, an observer auietly 
walked along the stream bank, scannning the stream for tagged fish. Scannina, 
with the naked eye or with binoculars, can also be done within a wide stream, 
but the observer must be cautious to avoid chasing or disturbing the fish. In 
most situations, scanning from the bank was the better procedure. After a 
tagged fish was sited, its precise location was marked with a 3-inch metal disc, 
and microhabitat measurements taken at the exact location of the fish. The tag 
color and species were identified and recorded. 
The majority of taqged fish were sighted during the first two weeks after 
tagging. After two or three weeks, many of the fish dispersed upstream or down-
strea~ from the general study area and selected different habitats. The general 
study area in Jordan Crrek and Stan~ Creek was approximately 1.5 miles. 
Fixed Electroshockin 
Fixed electrodes were placed in discrete habitats within the stream. The 
electrodes were later electrified, stunned fish collected, and microhabitat 
characteristics of the habitat measured. 
Two types of electrode arrays were used for fixed electroshocking. One 
type resembled an electrofishing seine (Fig. 3b) and consisted of a series of 
18-inch, 12-gauge strands of bare copper wire evenly spaced and suspended along 
the length of a heavy 50-foot (16-gauge) rubber 2-wire conducter. A cord of an 
appropriate length connected the electrodes to a generator on the stream bank. 
The second type of electrode consisted of two 12-foot strands of 12-gauge 
bare copper wire (Fig. 3c). One end of each strand was soldered to one wire 
of a 2-conductor rubber-coated cord. The connections were then wrapped se-
curely with electrical tape. The two wires were laid out parallel to each other, 
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Figure 3a. Northern hog sucker marked with color-coded anchor tag. 
Figure 3b, Alternating fixed electrodes. 
Figure 3c. Parallel fixed electrodes, 
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annroximately two feet aoart (dependinq on conduction. etc.), with their distal 
~nds tied to wooden stakes. 
These electrode arrays were laid out to cover only a single habitat type, 
so that all affected fish would have come from the samP water velocity. depth, 
and bottom materials. The "electric seine" array can be placP.d in any pattern, 
as iong as the drop electrodes do not touch and short out. The electrodes were 
easily secured in place by placinq larger rocks on the rubber cord, or by 
attaching the rubber cord to small stakes driven into the bottom. 
The "paired strand" electrodes were positioned approximately two feet apart 
and parallel to one another to eaually distribute the electric field between the 
strands. Thus, if the strands are 12 feet lon9 and placed two feet apart, an 
electric field of approximately 24 square feet was established. The size of the 
electrified field depended on the electrical power available, conductivity of 
the water. and the discrete pattern of habitat types. The strands were placed 
approximatelv one-third of the way up from the bottom and, if practical, paral-
lel to the flow, thus avoiding accumulation of debris, i.e, leaves and 
branches. The extension cords on both types of electrodes extended well out on 
the stream bank. 
After the fish in the vicinity recovered from the disturbance of placing 
the electrodes (at least 24 hours), the electrodes were activated. A 115-volt 
alternating current generator (or similar power supply) provided the electrical 
source. If two people were available for the shocking operation, a collector 
positioned himself in a concealed location to avoid disturbance of the area but 
still with a qood view of the shocking area. The other person remained farther 
away from the shocking area and operated the qenerator. When the cord was 
11-
plugged in, the generator would draw down slightly, signallinq the collector to 
enter the area. The collector, equipped with waders, rubber gloves, and a dip 
net, collected the stunned fish. The collected fish were identified, measured, 
and released. ~1icrohabitat values were then obtained. Freouently, the copner 
wire was cleaned with emery paper to reduce electrical resistance of surface 
corrosion. 
Electrodes were placed in Jordan Creek and Stony Creek in sprinG and summer 
1980. and in the Salt Fork River in fall 1980 and spring 1981. 
ical Measurements 
Optical measurements involved the use of a pair of 7 x 35 power, wide-angle 
binoculars with an ocular micrometer mounted in one eyepiece. The observer 
perched in a location which allowed a clear view of the creek (Fio. 4a), as from 
an overhanging tree or tree limbs, the edge of a creek bank, or even within the 
stream. The observer scanned the water with the binoculars. Once a fish was 
spotted, the observer identified the fish and focused upon the individual. 
An initial length of the fish was determined by the number of units the 
fish occupies on the micrometer. The distance from the location of the binocu-
Jars to the exact location of the fish was measured with a metal tape measure. 
From a previous calibration of the micrometer, a factor of 0.0167 was 
determined to calculate actual fish length. With the above measurements and 
this constant, the following equation was used to determine actual length of 
each fish observed: 
v1here: L 
d 
m 
L == (0.0167)dm 
::: actual length in mm 
::; distance from observer to fish in inches, 
= number of marks on the micrometer representing fish length. 
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ection 
Niqhttime microhabitat preferences were determined by takinq advantage of 
the nocturnal inactivity of several species of stream fishes, includinq common 
stonerollers, northern hog suckers, rock bass, striped shiners, hornyhead chub 
Nocomis bi ttatus (Kirtlc<nd), and creek chub Semotilus atromaculatus 
(Mitchell). Two or three collectors quietly entered the stream equipped with a 
portable liqht source and capturing devices and waded slov1ly upstream. A 
Coleman lantern (Model 220) affixed with a Coleman floorllite reflector (220A703) 
was a very efficient 1 i ght source. The reflector concentrated the 1 i ght 
in an area approximately 6 x 12 feet. A fish resting in the light area could 
easily be sighted in clear water less than four feet deep. 
After a fish was sighted, it was captured by one of two methods. The first 
method involvPd the use of a handled, auonset-shaped wire cage (Fig. 4b). The 
top and front of the cage were made of hardware cloth screen (1/4-inch mesh), 
the back end had attached a 1/8-inch mesh nylon net and a 5-foot wooden handle, 
and the bottom of the cage was open. There was also a 5 x 5 inch opening on the 
top center of the cage covered with nylon netting. The cage was placed directly 
over a stationary fish. The collector then placed his hand through the opening 
on top of the cage and chased the fish into the nylon net in the back of the 
cage. The cage was then tilted back and lifted out of the water with the fish 
in the rear of the net. The precise location of the fish was ~arked. 
The second method of capture emp lo,yed a backpack fish snocker (Smith-Root 
Type VII was used). The probe of the shocker was placed above the resting fish 
and then turned on. The stunned fish was collected with a dip ret anrl it's 
exact location in the stream noted. After capture. the fish was identified, 
measured, and released. 
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Figure 4a. Optical method of locating 
and measuring fish. 
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Figure 4b. A gasoline lantern 
and special plunge 
trap used to locate 
and catch fish at 
night. 
Rad i ote 1 emet 
Small 50-MHz radio transmitters were surgically implanted in the body cavi-
ties of an anesthetized fish. The transmitters measured 20 x 22 mm, wei~hed 
somewhat less than 4.0 g in water, and were powered by a 200-milliamp hour 
mercury battery. \4ith a pulsP rate of approximately 50 per minute and a pulse 
width of around 25 milliseconds, the estimated life of the transmitters was 125 
days. In order to impose the minimum amount of disorientation on the fish, the 
fish were held after the surqery only until they had fully recovered from the 
anesthetic. If a fish had died from the surgery, the dead fish and its trans-
mitter would have been located. 
The free-swimming fish was located with a hand-held loop antenna operating 
with an LA-12 receiver (AVf\1 Inc., formerly of Champaign, IL) (Fig. Sa). The 
exact location of the fish was determined by triangulation after getting two or 
more directional readinqs from different locations. To prevent any disturbance 
of the fish, the biologist worked well back on the stream bank or, if tracking 
fish under the ice in winter, was careful not to approach the fish and disturb 
it before its exact location was determined. Fish that had moved substantial 
distances from the original study area were usually located from a boat. A 
non-directional whip antenna with greater receiving range than a loop antenna 
was used in searching for the lost fish. 
Toward the end of the project, a computerized system was developed to con-
tinuously record the activities of free-swimming fish. Coordinated with hand 
tracking, this system permitted one to judge when ~fish moved from one habitat 
to another and, thus, the calculation of percentaqe of time spent in a 
particular habitat. 
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Figure Sa. Hand-held loop antenna 
was used to locate 
radio-tagged fish. 
Winter ice cover n~de 
tracking convenient. 
Figure Sb. After a fish was located, 
ve 1 oc ity, depth, and bottom 
materials were measured. 
Measurements of Velocity, Depth, and Substrate 
After an individual fish was locat~d, collected, or observed, the velocity, 
depth, and substrate measurements were taken exactly where the fish was noted. 
Velocity and depth were measured with a Gur l y Pigmy or Price AA currr:nt meter 
and the values obtained were recorded in feet per second (ft sec-1) and feet 
(ft), respectively. Substrates were identified and classified according to size 
and texture of the bottom material (Table 1). 
During spring and summer 1980, surface, mean, and bottom velocities, as 
well as corrsponding depths, were recorded at the site of a located individual 
and at approximately 3 and 6 ft to the right and left of the site. Mean current 
velocities are represented by measurements taken at a depth of 0.40 x the total 
depth of the water column. Only mean velocities at the exact site of a located 
individual were recorded during the remainder of the study period. 
The current meter did not respond well to velocities <0.10 ft sec-1. 
When there was no apparent current, velocity was recorded as 0.00. When velo-
cities were <0.10 but a slight current was noticeable, velocities were recorded 
as <0.10 ft sec-1 or 0.05 ft sec-1. 
Measurements during the winter were made throuah a hole in the ice after 
the fish had been located by radiotelemetry (Fig. 5b). 
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Substrate Classifications 
Range Median Substrate (mrn) (rnrn) 
Silt-Clay 0.06 
Sand 0.06 - 2.00 1. 03 
Gravel 2.00 - 12.00 7.00 
Pea Gravel 2.00 
- 4.00 3.00 Small Gravel 4.00 - 6.00 5.00 Large Gravel 6.00 
- 12.00 9.00 
Rubble 12.00- 26.00 19.00 
Rocks 26.00 - 150.00 88.00 
Small Rocks 26.00 - 80.00 53.00 Large Rocks 80.00 - 170.00 125.00 
Boulders > 170 
Table 1 . Particle size scale used to classify substrate 
types (modified from Wentworth particle-size 
scale). 
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GIOLOGICAL MEASUREMENTS 
Microhabitat selection was examined for 21 species of Illinois stream 
fishes representing eight different families (Table 2). Approximate length-age 
relationships for the fishes studied (Table 3) were established from the 
literature, namely Harlan and Speaker (1956), Trautman (1957), Carlander (1969, 
1977), Pfleiger (1975), and Smith (1979). 
Drought conditions during summer and fall 1980 drastically reduced flow and 
decreased water levels in both Jordan and Stony creeks (Fig. 6). Due to these 
low-flow conditions, velocity preferences could not be established during these 
periods in the two small streams. The Salt Fork River, however, maintained a 
steady, low flow, so that velocity, depth, and substrate preferences were 
determined for several species. 
Seasonal and daily microhabitat selections are presented according to 
species. 
Figure 6. Jordan Creek during low flows of autumn. 
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Table 2. Listing of Illinois stream fishes for which microhabitat data were 
collected. 
CYPRINIDAE 
Notropis chrysocephalus (Rafinesque) 
Nocornis b--,-qu[tatus (Kirtland) 
Campostoma-anomalum (Rafinesque) 
Semotilus atromaculatus (Mitchill) 
Pimephales notatus (Rafinesoue) 
Pfienacobius!mlraDTlis (Girard) 
Ericymba buccata Cope 
CENTRARCHIDAE 
Micropterus dolomieiu Lacepede 
Micropterus salmoides (Lacepede) 
Ambloplites rupestris (Rafinesque) 
Lepom1s megalotis (Rafinesque) 
Lepomis cyanellus Rafinesque 
Lepomis macrochirus Rafinesque 
CATOSTm1I DAE 
Hypentelium nigricans (Lesueur) 
L:atostomus commerson1 (Lacepede) 
ICTALURIDAE 
Ictalurus punctatus (Rafinesoue) 
Noturus flavus Rafinesque 
ESOCIDAE 
Esox americanus Gmelin 
PERCIDAE 
Etheostoma blennioides Rafinesque 
C YRP I NODANTI DAE 
Fundulus notatus (Rafinesque) 
CARPI ODES 
Carpiodes cyprinus (Lesueur) 
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Striped shiner 
Hornyhead chub 
Common stoneroller 
Creek chub 
Bluntnose minnow 
Suckermouth minnow 
Silverjaw minnow 
Smallmouth bass 
Largemouth bass 
Rock bass 
Longear sunfish 
Green sunfish 
Bluegill 
Northern hog sucker 
White sucker 
Channel catfish 
Stonecat 
Grass pickerel 
Greenside darter 
Blackstripe topminnow 
Quillback carp sucker 
Table 3. Length-age relationships for species studied. 
Species Young < X > Adult 
(rnrn) 
Srnallrnouth Bass 200 
Northern Hog Sucker 190 
Channel Catfish 280 
Rock Bass 100 
Longear Sunfish 056 
Bluegill 080 
Largemouth Bass 250 
Green Sunfish 063 
Hornyhead Chub 120 
Creek Chub 125 
Common Stoneroller 055 
Striped Shiner 090 
Blackstripe Toprninnow 089 
Bluntnose Minnow 038 
Silverjaw Minnow 043 
Suckerrnouth Minnow 056 
White Sucker 254 
Stonecat 089 
Grass Pickerel 140 
Greenside Darter 063 
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Striped Shiner 
Measurements of microhabitat s~lection by adult and young striped shiners 
were taken in Jordan Creek during sprinq 1980 and 1981 and summer 1980, and in 
the Salt Fork River during fall 1980 (Tables 4 and 5. Fig. 7). 
s 1980 
Twelve adult striped shiners were examined during spring 1980 in Jordan 
Creek. Nine daytime and three nighttime measurements were obtained. In 
general, faster velocities and deeper water were selected during the day than at 
night. 
Sand, gravel, and silt substrates were most often selected by both the 
adults and young. 
Summer 1980 
Nine adults were located in the daytime during summer 1980 in Jordan Creek. 
Preferred depths were similar to those selected by adults in spring 1980, with 
almost all individuals occupying pools of zero to low flow. Common sub rates 
consisted of sand, gravel, and rocks. 
Fall 1980 
Forty-two young and 29 adult striped shiners were examined during the day 
in the Salt Fork River. Both age groups were freouently found in riffle areas. 
Similar velocities were selected by both grouns; however, a significant differ-
ence exists in depth selection, with the adults selecting deeper water than the 
young. 
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Table 4. Summary of microhabitat selection by striped shiner in Jordan 
Creek~ Illinois. Number of measurements~ mean+ standard devia-
tion, and range are given. 
Microhabitat Sprinp 1980 Summer 1980 Spring 1981 
Parameter --Day N19~ --Day*-- --o-ay-r--
ADULTS 9 3 9 4 
Velocity 0.37+0.46 0.13+0.16 0.07+0.06 0.05+0.00 (ft sec-:..1) ( o . oo-=-r. 2 2 ) (o.oo-=-o.3o) (o.oo-=-o.1s) 
Depth 1. 88+0. 72 1. 02+0. 43 1. 73+0. 65 2. 89+0. 23 
(ft) (0. 70-:3.00) (o. 55-:1.40) (0.85-:2.30) (2.55-:3.00) 
*Day measurements only 
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Table 5. Summary of microhabitat selection by striped shiner in the Salt 
Fork River, Illinois. Number of measurements, mean + standard 
deviation, and range are given. 
Microhabitat Fall 1980 
Parameter -Day;-
ADULTS 29 
Velocity 0.87+0.12 
(ft sec-1) (0.75-=-1.07) 
Depth 1.01+0.37 
( ft) ( 0. 45-=-1. 35) 
YOUNG 42 
Velocity 0.84+0.56 
(ft sec-1) (o.o5-=-2.00) 
Depth 0.53+0.13 
(ft) (0.33-=-0.80) 
*Day measurements only 
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Figure 7 . Substrate selection summary for Striped Shiner~ 
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Substrate selection differed sliahtly between younq and adults. The adults 
occupi primarily sand and gravel substrates. Young striped shiners were found 
primarily on rocky and gravel substrates. 
1981 
Microhabitat measurements were taken for four adults in Jordan Creek during 
the day. All four were located in an approximately 3-foot deep, sand-bottomed 
pool. Very reduced flow was present throughout the study site during this time. 
Hornyhead Chub 
Microhabitat selection by both young and adult hornyhead chubs was examined 
in Jordan Creek and the Salt Fork River (Tables 6 and 7, Fig. 8). 
1980 
Night measurements were obtained for three adults and seven young in Jordan 
Creek during spring 1980. Velocity and depth selection were similar for adult 
and young hornyheads. A t t was used to determine significant differences in 
velocity and depth selection between the two groups; however, no significant 
differences were observed. Sand and ~:wavel substrates were most comrnonly 
selected by both young and adults. 
Summer 1980 
Six measurements were taken for adult hornyhead chubs in Jordan Creek 
during summer 1980. The low velocities selected are reflections of the existing 
low flow conditions. However, deeper waters were selected during the day in 
summer 1980 compared to night measurements in spring 1980. Five individuals 
chose rocky substrates while one hornyhead chub was found on a gravel sub-
strate. 
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Table 6 . Summary of microhabitat selection by hornyh chub in Jordan 
Creek, Illinois. Number of measurements, mean+ standard devia-
tion, and range are given. 
Microhabitat 
Parameter 
ADULTS 
Velocity 
(ft sec-1) 
Depth 
(ft) 
YOUNG 
Velocity 
(ft sec-1) 
Depth 
( ft) 
*Day measurements only 
**Night measurements only 
Spring 1980 
Night** 
3 
0.47+0.41 
(o.oo-=-o.78) 
1. 34+0.47 
( o . 30-:-1. 6 7) 
7 
0.35+0.26 
( o. oo-=-o. 72) 
1. 20+0 .14 
( 1.10":"1. 30) 
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Summer 1980 Spring 198l 
Day* Day* 
6 2 
0.07+0.04 0.09+0.57 
(O.o5-=-o.15) (o.o5-=-o.13) 
2.62+1.13 1. 98+0.81 
(0.5o-=-3.80) (1. 40-=-2. 55) 
Table 7. Summary of microhabitat selection by hornyhead chub in the Salt 
Fork River, Illinois. Number of measurements, mean + standard 
deviation, and range are given. 
Microhabitat Fall 1980 Spring 1981 
Parameter ~-Day*-- Day* 
ADULTS 1 
Velocity 0.05+0.00 
(ft sec-1) 
Depth 0.60+0.00 
(ft) 
YOUNG 17 1 
Velocity1 
0.90+0.32 1. 27+0. 00 
(ft seC ) ( 0 . 7 3-="1 . 90) 
Depth 0.60+0.15 0.85+0.00 
(ft) (0.90-=-0.40) 
*Day measurements only 
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Figure 8. Substrate selection summary for Hornyhead Chub~ 
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Fall 1980 
Microhabitat measurements were obtained in the Salt Fork River for one 
adult and 17 young hornyhead chubs during fall 1980. The adult was located in 
shallov1 water of very lov1 flov1 over a qravel, sand, and rock substrate. The 
young occupied moderately fast riffles of a depth similar to that chosen by 
adults. The younq were rqually abundant on oravel/snnd anri rocks/ small gravel 
substrate types. 
Spring 1981 
Two adults were located in Jordan Creek during the day. The low flow con-
ditions present throughout the creek provided little choice in velocity selec-
tion. The adults were located in approximately 2 feet of water over sand and 
rock/gravel substrates. 
One young hornyhead chub was collected in the Salt Fork River during spring 
1981. The velocity selected by this individual was somewhat faster than the 
observed velocities selected by young during the day in fall 1980. The sub-
strate was rocks. gravel, and sand. 
Common Stoneroller 
Measurements of microhabitats selected by adult common stonerollers were 
taken during fall 1980 and sprino 1981 in the Salt Fork River (Table 8, Fig. 9). 
No data were collected for young stonerollers. 
Similar velocities and depths were selected during the day in fall 1980 and 
spring 1981. Slower velocities and deeper water were selected during the night 
compared to day in spring 1981. Substrates selected were primarily composed of 
rocks, gravel, and sand. Little variation existed in substrate selection. 
During the night in spring 1981, ad11lt stonerollers were most abundant in 
the shallower, quieter edgP of rapidly flowing riffles. None was located 
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Table 8. Summary of microhabitat selection by corm:1on stoneroller in the 
Microhabitat 
Parameter 
ADULTS 
Velocity 
(ft sec-1) 
Depth 
(ft) 
Salt Fork River, Illinois. Number of measurements, mean+ standard 
deviation, and ranqe are given. 
Spring 1981 Fall 1980 
Day Night Day* 
3 18 30 
1. 33+0. 50 0.81+0.39 1. 33+0. 51 
(0.7 - .70) ( o .10-:1. 60) (0.76-=-2.00) 
0.48+0.15 0.70+0.30 0.46+0.18 
(0.35-=-0.65) ( 0. 27-=-1. 45) ( 0. 35-=-1. 35) 
*Day measurements only 
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directly in the faster, deeper sections of the riffle. Substrate preferences 
consisted mainly of rocks and gravel. 
Bluntnose Minnow 
Microhabitat selection was examined for seven adult and four young blunt-
nose minnows in the Salt Fork River during fall 1980. The velocities and depths 
selected by the adults had a mean value of 1.32 ft sec-1 and 0.41 ft, 
respectively. The selected substrates consisted entirely of rocks/small 
gravel. 
All four young bluntnose minnows were collected in a shallow (0.77 ft), 
isolated pool of very low to no flow (<0.10 ft sec-1). The bottom of the 
pool was sand/gravel(rocks). The young bluntnose minnows were usually associ-
ated in schools consisting of bluntnose minnow and other small fish, e.g., 
striped shiners, in an isolated pool, whereas all the adults were located in 
riffles. A t-test indicates a significant difference in both velocity and depth 
preferences; however, caution in interpretation of these results must be taken 
due to the small sample sizes. 
Smallmouth Bass 
Microhabitat selection by young and adult smallmouth bass was studied in 
Jordan Creek, Stony Creek, and the Salt Fork River. (Tables S, 10, and 11, 
Fig. 10). 
Spring 1980 
In Jordan Creek, measurements were obtained for two adults and one young 
during the day, and for one young smallmouth bass at night. The methods 
developed and utilized during this time, primarily color-coded tagging, optical 
measurements, and night collections were rated as fair for smallmouth bass 
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Table 9. Summary of microhabitat selection by smallmouth bass in Jordan 
Creek, Illinois. Number of measurements, mean+ standard devia-
tion, and range are given. 
Microhabitat Summer 1980 Fall 1980 
Parameter 
ADULTS 2 43 
Velocity 0.64+0.83 0.01+0.02 
(ft sec-1) (0.03-=1.22) (o.oo-=o.o5) 
Depth 2.25+1.06 1.65+0.75 
(ft) ( 1. so-:3. oo) (0.60-=2.90) 
YOUNG 1 2 2 
Velocity 0.18+0.00 0.40+0.14 0.10+0.07 
(ft sec-1) (0.30-=-0.50) (0.05-=-0.15) 
Depth 1. 53+0. 00 1. 70+0. 99 0.81+0.13 
(ft) ( 1. oo-=-2. 40) (O. 72-=-o. 90) 
*Day measurements only 
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Table lJ. Summary of microf1abitat selection by smallmouth bass in the Salt 
Fork River, Illinois. Number of measurements, mean+ standard 
deviation, and ran9e are given. 
Microhabitat Fa 11 1980 Spring 1981 ~Ji nter 1981 
Parameter Day* -oa-; Night Day* 
ADULTS 4 9 
Velocity 1. 72+0. 51 0.19+0.15 
(ft sec-1) ( 1. o7-=-2. 23) (o.os-=-o.42) 
Depth 2.1 +0. 36 2.51+0.91 
(ft) ( 1. 60-=-2. 40) (1. 50-:-4.10) 
YOUNG 66 10 
Velocity 1. 09+0.48 0.45+0.34 
(ft sec1) (o.os-=-2.50) ( o. o2-=-o. s7) 
Depth 0.47+0.14 0.87+0.43 
(ft) ( 0. 30-=-1. 05) (0. 45-=-1. 85) 
*Day measurements only 
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Table , ' .l. l • Summary of microhabitat selection by small~outh 
bass in Stony Creek, Illinois. Number of measure-
ments, mean + standard deviation, and range are 
given. 
t~i c roh ab it at 
Parameter 
Adults 
Depth 
(ft) 
Velocity 
(ft sec-1) 
*Day measurements only 
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Fall 1980* 
16 
2.18+2.94 
(o.oo:-2.05) 
0.006+0.017 
(o.oo-=-o.os) 
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(refer to Table 24). The data obtained are insufficient to estahlish micro-
habitat preferences in spring 1980. 
Summer 1980 
Measurements were obtained for two young smallmouth bass in Jordan Creek. 
Both fish were located in 0.80 ft of water over a gravel/sand substrate. 
Existing low flow conditions presented little choice in velocity selection. 
Fall 1980 
Measurements for 66 youn9-of-the-year smallmouth bass were taken in the 
Salt Fork River. The fish were located primarily in shallow, moderately fast-
flowing riffles with gravel and rock substrates. 
In Jordan and Stony Creeks, low water levels and drastically reduced flow 
persisted throughout the fall. Although velocity preferences could not be 
determined because of the low flow conditions, depth preferences were determined 
frorn 43 adult measurements on three radiotagged smallmouth bass in Jordan Creek 
and from 16 measurements on a single radiotagged adult in Stony Creek. Pre-
ferred depths were 1.65 ft and 2.18 ft in Jordan and Stony creeks, respectively. 
Preferred substrates were composed primarily of rocks and gravel. 
Winter 1981 
Nine microhabitat measurements were obtained from one radiotagged adult 
smallmouth bass in the ice-covered Salt Fork River. The fish was frequently 
located near shore in fairly deep, slowly flowina water. Sand/pea gravel was 
the most prominent substrate selected. 
Spring 1981 
Observations on microhabitat selection by adults during the day and young 
at night were made in the Salt Fork River. The four adult measurements were 
taken near shore in approximately 2 ft of moderately fast-flowing water. Faster 
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and shallower water was selected in spring 1981 compared to winter 1981. 
Selected substrates consisted of rocks, bedrock, and sand. 
Ten measurements were taken at night for young smallmouth bass (70-160 mm). 
Seven individuals were found near shore in quiet, fairly deep water. The other 
fish were located in the slower, more shallow region of a large riffle. 
Selected substrates were composed of sand with gravel and/or rock. 
Rock Bass 
Microhabitat selection by young and adult rock bass was examined in Jordan 
Creek during spring and summer 1980, and in the Salt Fork River during fall 1980 
and spring 1981 (Tables 12 and 13, Fig. 11). 
~J.D_g_ 1980 
Ten adult and three young rock bass were located during the night in Jordan 
Creek. The adults occurred in slightly faster water than did the young. Depth 
selection was similar between the two groups. The adults \'Jere most commonly 
found over rubble substrates. Several individuals were found over sand and 
gravel substrates. Two young rock bass selected a ~ravel substrate, one a sand 
substrate. 
Summer 1980 
Six day and three night measurements were obtained for adult rock bass in 
Jordan Creek. Depth selection by adults was similar to that of adults in spring 
1980. Eight individuals were found over rocks or gravel bottoms, while one fish 
was located over a clay substrate. Again, low flow during this time limited 
velocity selection. 
Fall 1980 
Three adults and four young were located in the Salt Fork River during the 
day. Both groups were found mostly in slow-flowing waters adjacent to riffle 
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Table 12. Summary of microhabitat selection by rock bass in Jordan Creek, 
Illinois. Number of measurements, mean+ standard deviation, and 
range are given. 
r~icrohabitat _Spring 1980 Summer 1980 
Parameter Night* ---oa:y IN i 9 hT 
ADULTS 10 6/3 
Velocity 0.32+0.24 0.04+0.02 
(ft sec-1) (o.oo-:o.68) (o.oo-:o.o5) 
Depth 1.26+0.50 1.51+0.76 
(ft) (o.5o-:2.00) (0.50-:2.82) 
YOUNG 3 
Velocity 0.18+0.17 
(ft sec-1) (o.oo-=-o.32) 
Depth 1. 42+0. 65 
( ft) (0.72-=-1.55) 
*Night measurements only 
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Table 13. Summary of microhabitat selection by rock bass in the Salt Fork 
River, Illinois. Number of measurements, mean+ standard devia-
tion, and range are given. 
i~icrohabitat 
Parameter 
ADULTS 
Velocity 
(ft sec-1) 
Depth 
(ft) 
YOUNG 
Velocity 
(ft sec1) 
Depth 
(ft) 
*Day measurements only 
**Night measurements only 
Fall 1980 Spring 1981 
Day* Night** 
3 6 
0.21+0.32 0.81+0.17 
( o. oo-=-o. 57) ( 0. 63-=-1. 00) 
0.85+0.23 1. 45+0. 73 
( 0. 60-=-1. 05) (0.60-=-2.50) 
4 2 
0.70+0.42 0.34+0.41 
( 0 . 10-=-1. 10) (o.o5-=-o.63) 
0.65+0.26 0. 68+0 .11 
(0.30-=-0.90) (0.60-=-0.75) 
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Figure ll. Substrate selection summary for Rock Bass, 
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areas; however, two young fish were located in a shallow riffle of moderate to 
fast flow. Gravel and rock substrates were most commonly selected by both young 
and adults. 
Spr~~~981 
Five adults and one young were located during the niqht in the Salt Fork 
River. Three adults were located in moderately fast-flowing water above and 
below a large riffle area. [Note: These fish were situated behind boulders 
which greatly reduced the current exactly where the fish is located. However, 
the mean current velocity (taken at 0.40 x total depth) was recorded, which 
indicates a faster current than these individuals may have been selecting.] The 
other adults were found in shallower, slower flowing water above and below the 
riffle area. Substrate selection by all adults consisted of sand and gravel or 
rocks. The two young rock bass were found below the riffle area in a slow-
flowing, shallow raceway with a gravel, rock, and sand substrate. 
One adult and one young rock bass were located in Jordan Creek during the 
night in spring 1981. The adult was located in deeper water than the young, but 
both were located in low flow areas over gravel and sand substrates. 
Longear Sunfish 
Microhabitat measurements were taken for 10 adult and 62 young longear sun-
fish in the Salt Fork River during fall 1980 (Table 14, Fig. 12). The adults 
selected slower, deeper water than the young. Young longear sunfish occurred 
primarily in fast, shallow water, but several young were also found in low-flow 
areas in the river. A t-test indicated that no significant differences exist 
between young and adults in velocity and depth selection (Table 15). Sand, 
gravel, and rock appeared as the most preferred substrate type. 
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Table 14. Summary of microhabitat selection by longear sunfish in the Salt 
Fork River, Illinois. Number of measurements, mean+ standard 
deviation, and range are given. 
Microhabitat Fall 1980 
Parameter Day* 
ADULTS 10 
Velocity 0.12+0.29 
(ft sec-1) (o.oo-=-o.93) 
Depth 0.74+0.24 
(ft) (0.35-=-1.20) 
YOUNG 62 
Velocity 0.29+0.48 
(ft sec-1) (0.05-=-2.00) 
Depth 0.64+0.16 
(ft) (0.30-=-0.80) 
----------
*Day measurements only 
-44-
L G. GRAVEL/SM. R 
1 =9. gz 
RCCKS/GRRVEL/SRN 
2=19.9Z 
LONGERR SUNFISH qoULfS IN=lDl SFR 
orn fqLL t98Dl 
LONGERR SUNFISH T~UNG IN=62 l SFR 
ORT F0LL 1980 
~GR(1VEL/S>mO lfiCfY.SI 
6=sg_ 91. 
Figure 12. Substrate selection summary for Longear Sunfish. 
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Table 15 . Results of t-test comparing microhabitat selection 
between adult and young longear sunfish~ Lepornis 
meqalotis~ durino fall 1980 in the Salt Fork River. 
-----
Velocity 
(ft sec:..1) 
Depth 
(ft) 
Adult 
10 
0.12+0.29 
(o.oo-=-o.93) 
10 
0.74+0.24 
( 0. 3571. 20) 
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T == 1.61 
p == 0.12 
Youn 
62 
0.30+0.49 
(o.os-=-2.00) 
not significant 
T == 1.29 
p == 0.23 
62 
0.64+0.16 
(0.30-=-0.80) 
not significant 
Green Sunfish 
Two day and one night measurements were made for adults in Jordan Creek 
durin~ spring 1980. One day and the night measurement were very similar, with 
both fish occurring in still water 0.85 ft deep. The remaining adult was 
located above a gravel and rubble nest. A slight flow was present (0.12 ft 
sec-1) and the water depth was 0.60 ft. 
Two adult green sunfish were collected in Jordan Creek during summer 1980. 
Their chosen velocities and depths were 0.00 and 0.19 ft sec-1 and 0.95 and 
1.60 ft, respectively. Both fish were located over rock substrates. 
Four small adults and two young green sunfish were examined for microhabi-
tat preferences during fall 1980 in the Salt Fork River. All of the adults 
occupied shallow areas (approximately 0.55 ft) of very low flow (<0.10) with 
gravel/sand (rocks) substrate types. 
The two young were located in similar water depths as were the adults. One 
fish was found in a quiet, shallow pool while the other fish was occupying a 
riffle with a current velocity of 0.85 ft sec-1 with rocks and small gravel 
bottom. 
Northern Hog Suckers 
Measurements were numerous for both young and adult northern hog suckers in 
various situations throughout the study period (Tables 16 and 17; Figs. 13, 14, 
and 16). 
Spring 1980 
Measurements of microhabitat selection were obtained for adult hog suckers 
during the day (16 measurements) and during the night (4 measurements) in Jordan 
Creek. Faster current velocities and shallower water were preferred by the 
adults at night than during the day. 
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Table 16. Summary of microhabitat selection by northern hog sucker in Jordan 
Creek, Illinois. Number of measurements, mean+ standard devia-
tion, and ranoe are given. 
-------
---- ---------..-......-~M-------"------·--'"----- -~----------
t~i crohab i tat Spring 1980 
Parameter ______ Day ______ 
ADULTS 16 
Velocity
1 
0.60+0.47 
(ft sec- ) ( o . oo71. 60) 
Depth 1. 75+0.81 
(ft) (0.6073.10) 
YOUNG 2 
Velocity 0.17+0.23 
( ft sec-1) (o.oo-=-o.33) 
Depth 1. 53+0 .18 
(ft) (1. 40-=-1. 65) 
*D~y/night measurements combined 
**Night measurements only 
Ni qht-
4 
0. 98+0.18 
( 0 . 8071. 15 ) 
1.14+0. 31 
(O. so7L 45) 
8 
0.41+0.25 
(o.oo7o.65) 
1.21+0.48 
( 0. 5571. 90) 
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Summer 1980 Sprinq 1981 
Day!Nlqht* ---r:ITqfl~ 
---- ~ 
4/1 4 
0.05+0.00 0.05+0.00 
1. 06+0. 25 1. 63+0. 33 
( 0. 7271. 30) ( 1. 3572. 10) 
5/2 5 
0.08+0.08 0.05+0.00 
(0.0570.25) 
1.12+0.89 1.17+0. 30 
(0.3073.00) ( 0. 60-=-1. 30) 
Table 17 Summary of microhabitat selection by northern hog sucker in the Salt Fork River, Illinois. 
Number of measurements, mean + standard deviation, and range are given. 
Microhabitat Fall 1980 
Parameter Morning Afternoon 
ADULTS 34 19 
Velocity 1.21+0.75 0.81+0.53 
(ft secl) ( o .oo-=-3. 90) (o.oo-=-2.00) 
Depth 0.95+0.37 1.10+0. 43 
I ( ft) ( o. so-=-1. so) (0.45-=-2.00) +'> 
lD 
I 
YOUNG 
Ve 1 oc ity 
( ft sec-1) 
Depth 
( ft) 
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Similar results were obtained for the young when day and nioht microhabitat 
selection was compared. T-tests were not employed due to small and unequal 
sample size. 
In terms of substrate preferences between day and night, adults most fre-
quently occupied rubble and gravel substrates both during the day and night. 
Young hog suckers preferred primarily gravel and sandy bottoms. 
When daytime microhabitat preferences were compared between adults and 
young, adults were found to prefer faster and deeper water than the young hoq 
sucker. During the night, adults also selected faster water than the young. 
Depth selection was similar between the two groups, with both adult and young 
hog suckers occurring most often in water between 1 and 2 ft deep. 
When day and night measurements were combined for both adult and young hog 
suckers, a significant difference existed in velocity selection, with adults 
preferring faster water than the young (Table 18). In general, the adults 
occurred in deeper water than the young, but a significant difference in depth 
selection was absent. 
Summer 1980 
Adults. Four day and one night measurements were obtained for adult hog 
suckers in Jordan Creek. The single adult at night was found in slightly shal-
lower water than the four adults observed in the day. A limited range of depths 
(0.72-1.30 ft) were selected by the adults. Rock-covered substrates were 
selected during the day, while a sand/gravel substrate was chosen at night. 
Velocity preferences could not be established for the adults or the young, due 
to low-flow conditions in the creek during the summer. 
Young. Five day and two night measurements were obtained for young hog 
suckers. The two young at night chose somewhat shallower water than the five 
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Table 18. Results of t-test comparing microhabitat selection 
by adult and young hog suckers (both day and night 
measurements) in Jordan Creek during spring 1980. 
Velocity 
(ft sec-1) 
Depth 
(ft) 
Adult 
20 
0.68+0.45 
( o . oo-=-1. 60) 
20 
1. 63+0. 77 
(0.60-=-3.10) 
-53-
You no 
10 
0.36+0.25 
(o.oo-=-o.6s) 
T = 2.0681 
p = 0.0480 
significant 
10 
1.27+0.44 
( o. ss-=-1. 90) 
T = 1.3321 
p = 0.1936 
not significant 
young during the day. Gravel and gravel/large rock substrate types were pre-
ferred by young both during the day and night. 
Fall 1980 
Morning (0600-1159 hours) and afternoon (1200-1800 hours) microhabitat 
selection was examined in the Salt Fork River. Fifty-four measurements were 
obtained from two radiotagged adult (>300 mm) hog suckers. Faster velocities 
and shallower water were selected in the morning than in the afternoon. How-
ever, a t-test indicated that no significant differences exist in either vela-
city or depth selection between morning and afternoon (Table 19). Gravel/rock 
was the most common substrate type utilized in both the morning and afternoon. 
Between 15 September, the original release date, and 26 November, both fish 
remained in a large riffle/raceway area. During December 1980, one individual 
moved downstream approximately 2 miles and remained fairly inactive in a deep, 
slow-flowing raceway (see results below). The other fish moved approximately 
one-quarter mile upstream in a slow-flowing raceway but was never located 
again. 
Winter 1981 
Seven morning and nine afternoon microhabitat measurements were collected 
for a sinale adult hog sucker in the ice-covered Salt Fork River. Like the 
daily preference results in fall 1980, no significant difference exists between 
morning and afternoon preferences (Table 19). Both during morning and after-
noon, the fish was located mainly in a deep (approximately 2.5 ft), sand/silt 
(gravel) bottomed raceway of very low flow. 
Spring 1981 
Day and night microhabitat preferences were determined for both young and 
adult hog suckers during spring 1981 in the Salt Fork River. For adult hog 
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Table 19. Results of t-test comparing morning and afternoon microhabitat 
selection by adult hog suckers in the Salt Fork River during fall 
1980 and winter 1981. 
Fall 1980 Winter 1981 
-Morn i ~--Afternoon -Morninq Afternoon 
34 19 7 9 
Velocity 1.21+0.75 0.81+0.53 0.10+0.17 0.01+0.02 
(ft sec-1) (0.00-3.90) (o.oo-=-2.oo) ( o. oo-=-o. 4 7) (o.oo-=-o.os) 
T = 2.2839 T 0.2809 
p 0.0268 p = 0.7831 
not significant not significant 
34 19 7 9 
Depth 0.95+0.37 1. 09+0 .43 2.72+0.86 2.60+0.91 
( ft) ( o . so-=-1. 80) (0.45-=-2.00) (1. 90-:4. 30) (Lso-=-4.10) 
T = 1.1873 T = 1.5606 
p = 0.2435 p = 0.1409 
not significant not significant 
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suckers, 16 day and 22 night measurements were obtained. Somewhat faster and 
deeper water was selected during the day than at night. A t-test indicated, 
however, that no significant differences existed in velocity and depth prefer-
ence for adults between day and night (Table 20). Rock/gravel substrates were 
most often selected during the day, while sand/rock substrates were most 
prominent during the night. 
Young hog suckers preferred similar velocities during the day and night, 
but significantly deeper water was preferred during the day than at night (Table 
20). Sand, gravel, and rock bottoms were most commonly selected. 
When daytime preferences were compared between young and adult hog suckers, 
the results sho~ed that no significant differences existed in velocity or depth 
selection. Also, there existed little difference in microhabitat preferences 
between the two groups during the night (Table 21). 
Seasonal microhabitat preferences were also examined for adult northern hog 
suckers (Table 22). Significant differences in velocity and depth selection 
existed between fall 1980 and winter 1981, and also between spring 1981 and 
winter 1981 for adult hog suckers in the Salt Fork River. In both situations, 
deeper, slower-flowing water was preferred during the winter compared to the 
swifter, shallower water preferred during both spring and fall. Velocity selec-
tion was similar between fall and spring (approximately 1.0 ft sec-1). 
Somewhat deeper water was preferred during the spring than during the fall. 
During the winter, sand and silt substrates were most commonly selected by 
adult hog suckers. During spring and fall, gravel and rock were the most fre-
quently chosen substrate types. 
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Table 20. Results oft-test comparing day and night microhabitat selection 
for adult and young hog suckers in the Salt Fork River during 
spring 1981. 
Velocity 
(ft sec-1) 
Depth 
(ft) 
16 
1.10+0. 68 
(0.15-=-2.43) 
22 
0.91+0.56 
(0.13-=-2.03) 
T = 0.9032 
16 
p = 0.3740 
significant 
22 
1. 42+ 1.04 
(0.65-=-3.90) 
1.13+0. 38 
(o. ss-=-1. 90) 
T = 1. 23 
p = 0.23 
significant 
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10 
Young_-------
Night 
16 
1. 00+0. 23 
( 0. 67-=-1. 40) 
0.92+0.39 
( 0. 37-=-1. 83) 
10 
T = 0.67 
p = 0.51 
not significant 
16 
0.88+0.09 
( 0 . 70-=-1. 00) 
1.15+0.33 (o. so-:1. so) 
T = 2.44 
p = 0.02 
significant 

Table 22. Results of t-test comparinq seasonal microhabitat preferences of 
adult northern hog suckers in the Salt Fork River. 
Velocity 
(ft secl) 
Depth 
(ft) 
54 
1. 05+0. 70 
(o.oo:-3.90) 
0.99+0.40 
(0.45:-2.00) 
16 
0.50+0.12 
(o.oo-=-o.47) 
T ~-10.12 T = 6.09 
p = 0.0001 p = 0.0001 
16 
1.10+0. 68 
(0.15:-2.43) 
significant significant 
T 0.26 
p 0. 80 
not significant 
2.65+0.86 
( 1. so-=-4. 30) 
1. 42+ 1.04 
(0.65-=-3.90) 
T = 7. 48 
p = 0.0001 
significant 
T 2. 51 
T = 3. 64 
p = 0.0001 
significant 
p = 0.01 
significant 
-------· ------· 
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Channel Catfish 
Measurements of microhabitat selection in winter 1981 were taken for two 
radiotaqqed adult channel catfish in the Salt Fork River (Table 23, Fig. 15 ). 
The river was ice-covered at the ti1ne of all measurements. The catfish were 
primarily found in slow-flowing water beneath the ice. Several measurements 
were in areas of zero flow. Most measurements were taken in deep pools or race-
ways over sandy substrate associated with gravel and rocks. During the winter, 
one catfish moved approximately 1/4 mile upstream from the original release site 
and remained somewhat active. The other fish remained in the general area where 
both fish were released and was not highly active. 
Grass Pickerel 
One adult grass pickerel was found in Jordan Creek in spring 1980. It 
occupied a still, 1.28 ft deep sandy pool. During summer 1980, seven measure-
ments were taken for grass pickerel. One adult and one young were found in very 
shallow water (0.20 ft) during the night. During the day, two adults occurred 
in 1.00 ft of water, while three young were found in depths of 0.30 ft, 0.55 
ft., and 1.15 ft. Both adults and young occurred over gravel and rocky 
substrates. Velocity preferences could not be determined due to the consistency 
of low flow in the creek. 
Four adults and one young were examined in the Salt Fork River during fall 
1980. Three adults were found in slowly flowing water (<0.10 ft sec-1) 
while the other adult occurred in water flowing at 0.75 ft sec-1. All four 
occupied water between 0.75 and 0.80 ft over sand/gravel (rocks) substrates. 
The one young grass pickerel was located in 0.80 ft deep water with very low 
flow (<0.10) and a sand/gravel (rock) substrate. 
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Table 23. Summary of microhabitat selection by channel catfish in the Salt 
Fork River, Illinois. Number of measurements, mean+ standard 
deviation, and range are given. 
Microhabitat 
Parameter 
ADULTS 
Velocity 
(ft sec1) 
Depth 
(ft) 
Winter 1981 
29 
0.21+0.26 (o. oo-=-o. 97) 
2.54+0.75 
(1.40-:4.10) 
~----·--·--------------
*Day measurements only 
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Figure 15. Substrate selection summary for Channel Catfish. 
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Other Species 
A small number of measurements on microhabitat selection were obtained for 
white suckers, bluegills, larqemouth bass, and stonecat in Jordan Creek during 
spring and summer 1980. Also, rneasurements were obtained for a blackstriped 
topminnow, silverjaw minnow, suckermouth minnow and greenside darter in the Salt 
Fork River during fall 1980. Individual results are presented in Appendices 20 
and 21. 
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EVALUI\TION OF TECHNIQUES AND MEASUREMENTS 
The methods utilized durinq this investigation have been ciPsigned to avoid 
direct disturbances of the fish and its associated habitat, thus increasing the 
probability of obtaining actual hydraulic conditions at the precise location of 
a fish. Data obtained by our methods truly represent the hydraulic conditions 
selected by the stream fishes. 
Location and Identification of Fish 
The efficiency of our methods is summarized in terms of separate species 
and different environmental conditions in Table 24. In general, the size of an 
individual fish, behavioral activities of different species, and similarity of 
appearance between certain species provide benefits, as well as pose difficul-
ties. for each method. For example large adult indiv·iduals such as smallmouth 
bass, channel catfish, and northern hog suckers are very acceptable for receiv-
ing radio transmitters. Obviously, darters, younq-of-the-year, and other small 
fish are undesirable for transmitters or color-coded taggino, as well as for use 
of optical measurements. Fish size has little influence on the effectiveness of 
fixed electroshocking, with all sizes being stunned and collected with ease. 
However, different species can react differently to electroshocking, and 
environmental conditions, such as water conductivity, can influence the effec-
tiveness of the electrodes. Both large and small individuals can be collected 
at night. 
Behavioral activity also influences the effectiveness of each method. 
Channel catfish arP usually considered to be nocturnally active, makinq it dif-
ficult to capture this species at night. In contrast, common stonerollers 
and northern hog suckers tend to be inactive at night and are, thus, readily 
captured (Garrels 1981). 
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Table 24. Analysis of the 1c1ency of methods utilized to obtain data on the 
microhabitat selection of various stream fishes. 
Tel 
ies of Fish 
Smallmouth bass qood good fair fair fair 
Rock bass fair good fair good fair 
Longear sunfish poor good fair oood fair 
Green sunfish poor good fair 9ood fair 
Channel catfish qood fair poor poor poor 
I Northern hog sucker good CJOOd good good fair 
0> Hhite sucker good good· fair fair fair (Jl 
I Hornyhead chub good fair good fair poor 
Creek chub poor good fair good poor 
Common stoneroller poor good fair good poor 
Striped shiner poor good good good fair 
Darters poor good poor fair poor 
General Relations 
Large fish (>250 mm) good good fair good fair 
Small Fish ( <250 mm) poor good poor good poor 
Fish located in: 
Shallow water good good good good good 
Deep water good poor poor fair poor 
Clear water good good good qood oood 
Turbid water good poor poor poor poor 
Slow water good good qood good good 
Fast water good fair fair good fair 
The "secretive" behavior of the channel catfish, i.e., hiding in hollow 
logs, and the use of cover objects by several species of sunfish make color-
coded tagging and optical measurement data difficult to obtain for these 
species. Those difficulties can be overcome by using fixed electroshocking. 
Electrodes can be placed near the cover objects and in the deeper pools of 
decreased visibility that smallmouth bass, for example. occuoy in small streams 
such as Jordan Creek (Larimore 1952). Radiotelemetry allows easy location of a 
radio-tagged fish in those larger, deeper pools. 
Our i ng spawning season, adult sma llmouth bass, northern hoo suckers, and 
other species move extensively in search of appropriate spawning sites. Fre-
quently, movement occurs from a larger stream in which an individual has over-
wintered up into a smaller tributary of that stream. Radiotelemetry makes it 
possible to follow spawning individuals and thus to determine microhabitat 
preferences before, during, and after a spawning run. 
Although the adults of certain species are large enouah to tag or optically 
observe and may occur in appropriate habitats for these methods, similarity in 
appearance of species makes identification difficult. For example, hornyhead 
chub and creek chub are similar in appearance and difficult to separately 
identify without capturing them. Smaller species, i.e., minnows and darters, 
would also be difficult to correctly identify without direct capture. Thus, 
fixed electroshocking and night collection are more appropriate methods under 
these circumstances. 
Environmental Limitations 
Several environmental conditions, primarily water depth, current speed, 
turbidity, and stream size, influence the performance of our methods. 
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Radiotelemetry is the only method found to be successful in areas in which it is 
difficult to directly observe the fish, as under turbid conditions and in deep, 
murky water. 
In the smaller creeks, such as Jordan and Stony, disturbance of fish 
occurred when the radio tracker approached the creek. However in the larger 
Salt Fork River it was possible to move closer to the fish without disturbance. 
Thus, in order to improve accuracy in pinpointing a fish and minimizing disturb-
ance it is best to perform triangulation from the bank in smaller creeks, while 
it is possible to triangulate from a boat or in the water of a larger stream. 
Fixed elextroshocking worked best in shallow, slowly flowing water with low 
turbidity. As turbidity and current speed is increased, it becomes increasingly 
difficult to see and collect the stunned individuals before they are swept away 
with the current. In deeper water (>3 feet) it is difficult to recover the 
stunned fish, especially if the turbidity is high and there is a moderate cur-
rent. In clear to partly clear water, however, th~ majority of shocked indivi-
duals can be recovered from moderately flowina riffles and pools. 
Color-coded tagging is a successful means of identifying exact locations of 
fish in small streams, creeks of high visibility, and shallow, slow-flowing 
areas in the stream. Our study confined color-coded tagging to Jordan Creek 
since the entire width of the stream could be easily scanned. Direct observa-
tion of color-tagged individuals would be difficult in a larger stream such as 
the Salt Fork River. 
In deep water and under conditions of low visibility, color-coded tagqing 
is not effective. Also, glare off the water surface and the lighting at dawn 
and dusk make observation difficult. Color-coded tagging can be used with 
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species that move into riffle areas or the shallows of pools to spawn. Overall, 
color-coded tagqino may he limited in its use hut under proper conditions can 
provide valuable data on microhabitat SP.1ection by stream fishes. 
Althouqh several problems presently exist in optical measurement, it works 
best in clear, shallow, and slow-flovlin9 waters, or conditions that are charac-
teristic of most trout streams. Other limitations to optical measurements 
include factors which mask or distort a fish's ima9e, i.e., turbidity, surface 
glare, bottom cover. and fish movements, as well as the short range over which 
our present system may be used (12 feet), thus limiting the method to small 
streams. Despite the impracticality of optical measuring in deep, turbid 
waters, such as those commonly found in the Salt Fork River, it can to be used 
in clear, shallow streams without directly disturbing the fish or its habitat. 
Night collection is most efficient in relative clear (<10 NTU) water of 
moderate depth (<4 feet). Individual fish can be captured in both shallow pools 
and moderately flowing riffles. Night collection can be used in both small and 
large streams if the environmental conditions are appropriate. And of primary 
importance, this method can provide information on habitats elected by fish at 
night, information that is generally lackino. 
With the above methods, we can evaluate microhabitat selection (1) for both 
adult and young fish; (2) in the morning. afternoon, and night; (3) for all 
seasons of the year; and, (4) between different-sized streams. Differences in 
microhabitat selection may exist during each of these situations. For example, 
ranoe and mean values of microhabitat preferences for northern hog suckers under 
various situations are graphically represented in Fi9. 16. The results indicate 
that differences in preference can exist during different times of the day and 
niqht, behJeen seasons, and also for younq and adult fish. 
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Figure 16. Comparison of range and mean ( ) values of velocity and depth preferences of adult northern 
hog suckers in the Salt Fork River during (A) day and night, (B) morning and afternoon, 
(C) spring and winter 1981, and also between (D) young and adults in the Salt Fork River. 
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Ancillary Measurements 
As previously mentioned, our methods are designed to determine the actual 
hydraulic conditions at thr precise location, as ooposed to the qeneral area, 
where a fish is 1 ocated in the stream. Thus, wP can be: assured that our data 
truly represent the microhabitat preferences of specific fish species. 
Hydraulic conditions are not commonly uniform through a cross section of a 
stream channel. The contour of the stream bottom, frictional drag along the 
banks and bottom, large objects within the channel, and other such physical 
features can drastically alter stream flow, depth, and substrate. A significant 
difference in these microhabitat param~ters can exist between two points in a 
stream within 1-2 feet of one another. 
Although care is taken to avoid driving fish in the standard electrofishing 
techniques comrr.only used to determine microhabitat prefrences (Bovee and 
Gochnauer 1977), it seems somewhat impractical to assume that the location where 
a shocked fish is captured is the precise location it was in before disturbance 
by the electrofishing team. This would be especially questionable in turbid 
water. 
The question thus arises concerning the importance of taking measurements 
at the precise location of a fish as compared to measurements taken at a point 
in the general area in which the fish was located. To pursue this ques-
tion, we examined data obtained for four different species in Jordan Creek 
during spring 1980. In addition to measuring velocity and depth at the exact 
site of a fish located according to our methods, measurements were also taken at 
lateral distances of 3 and 6 feet from the site. We then calculated the percent 
deviation of the lateral values from the site values for each individual fish 
observed, and then totalled these values to obtain a mean percent deviation for 
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all observations (Tables 25-28). Thus, if the fish were collected and measure-
ments taken after bein9 disturbed and moving up to 6 feet laterally from where 
it was originally located, faulty microhabitat preferences could be generated 
which do not represent a sp~cies' actual preferences. 
As an example, we determined velocity and depth oreferences of 0.37 ft 
sec-1 and 1.88 ft. respectively, for adult striped shiners in Jordan Creek 
during 1980. These values represent actual hydraulic conditions selected by 
undisturbed individuals. Measurements 6 feet lateral of the actual site devi-
ated by 58% and 41%, respectively, for velocity and depth. Errors of such 
magnitude could significantly mask the actual hydraulic conditions that are 
preferred. 
Mean percent deviations decreas~d as the distance to the site was reduced. 
Even a few inches, however, can represent a drastic change in conditions, such 
as along the edge of an eddy formed next to a rapidly flowing riffle, or a 
sudden drop-off in the stream channel. So, in answer to our proposed question, 
we believe efforts should be made to obtain measurements as close as possible to 
the exact location of a fish in order to strengthen conclusions concerning 
microhabitat preferences. 
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Table 25. Mean percent deviation between microhabitat values at the exact site 
of located striped shiners and at 3 and 6 ft directly lateral to the 
exact site in Jordan Creek during spring 1980. Confidence limits are 
also presented. 
r~ean %deviation 
Lateral distance Number of from site value + 
from site (ft) Observations confidence limits 
Velocity 
6 13 58 + 20 
3 13 33 + 21 
Depth 
6 12 41 + 19 
3 12 22 + 11 
-7'2-
Table 26. Mean percent deviation between microhabitat values at the exact site 
of located hornyhead chub and at 3 and 6 ft directly lateral to the 
exact site in Jordan Creek during spring 1980. Confidence limits are 
also presented. 
Mean %deviation 
Lateral distance Number of from site value + 
from site (ft) Observations confidence limi s 
Velocity 
6 16 49 + 16 
3 15 26 12 
Depth 
6 16 38 + 11 
3 17 23 + 11 
-7 
Table 27. Mean percent deviation between microhabitat values at the exact site 
of located rock bass and at 3 and 6 ft directly lateral to the exact 
site in Jordan Creek durinq sprinq 1980. Confidence limits are also 
presented. 
r~ean % deviation 
Latera 1 distance Number of from si value + 
from s it e ( f t ) Observations confidence limits 
Velocity 
6 21 43 + 16 
3 25 32 + 11 
Depth 
6 19 35 + 9 
3 25 25 + 9 
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Table 28. Mean percent deviation between microhabitat values at the exact site 
of located northern hog suckers and at 3 and 6 ft directly lateral to 
the exact site in Jordan Creek during spring 1980. Confidence limits 
are also presented. 
Mean % deviation 
Lateral distance Number of from site value + 
from site ( ft) Observations confidence limits 
Velocity 
6 22 41 + 14 
3 26 40 + 13,5 
Depth 
6 21 26 + 7 
3 26 22 + 8 
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CONCLUDING COMMENTS 
It is easy to be critical of the work presently being done on stream 
habitat analysis. There are staggering obstacles and challenges, urgent 
demands and important problems, different interests and concerns being con-
sidered by such diverse sorts as biologists, engineers, and lawyers. Never-
theless, real progress is being made in stream modelling and habitat analysis. 
As we took some small part in this program, we grew to appreciate the problems 
but became especially concerned for the misuse of data and the use of in-
adequate data. 
Caution should be exercised in directly correlating a specific habitat, 
as calculated for different water levels, with its usefulness to an aquatic 
animal or its population. The time (duration, season, etc.) of the event 
may determine the value of the habitat. High water levels may create more 
"preferred" habitat but destroy other habitat, may add some food materials 
to the system but remove other foods, or may benefit spawning of some fishes 
(carp and pike in flooded marshes) while eliminating nests or redds of other 
species. To say a greater amount of predetermined preferred habitat is 
better may have to be qualified by substantial knowledge of how the particu-
lar habitat is meeting the specific, prevailing needs of the animal. 
Four methods were developed that proved useful in this study, although 
no one method seemed perfect or even useful in all situations and each requires 
a great deal of time for a single observation. Not only are new methods pro-
posed but this work included previously neglected observations at night and 
under heavy winter ice. Admittedly, each observation recorded in this report 
consumed what may be considered an inordinate amount of effort, but it seemed 
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that one good data point is more valuable than a dozen of questionable 
meaning. Methods such as electrofishing with moving electrodes that chase the 
fish or traps that capture transient fish were not used because of the 
questions associated with relating those fish with a specific habitat. 
In this study we reported observations of undisturbed fish of 21 species. 
Observations were made in streams of three different sizes, during both day 
and night, each season of the year, and under widely varying water conditions. 
Having made these observations, we are convinced that such diverse observa-
tions should be used in developing probability-of-use curves and that there 
is a great need for understanding critical elements of a habitat and the 
amount of time a specific habitat is used. 
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Appendix 1 Microhabitat data for striped shiner, Notropis chrysocephalus (Rafinesque) in Jordan Creek, Illinois during 
spring and summer 1980 and spring 1981. Adults represented--by lengths~ 90 mm. 
-·-- ----re·n-gfh ________________________ Depfh----verocffv-------~---------- ---··- ·· ·----- · ---------- ------·------- ·---
~~ethods (mm) Date Time (ft) (ft sec-1) Substrate Comments 
- ·--- ·-------------- --------- -·-- -·-
OM 
NC 
CCT 
CCT 
CCT 
CCT 
CCT 
OM 
OM 
0~1 
NC 
NC 
OM 
FES 
CCT 
FES 
FES 
FES 
FES 
FES 
FES 
201 
195 
185-211 
185-211 
185-211 
185-211 
185-211 
:. 77 
165 
152 
152 
137 
155 
138 
135-160 
128 
127 
126 
122 
121 
121 
05/28 
05/27 
04/20 
04/23 
04/26 
05/03 
05/27 
05/28 
05/20 
05/27 
05/01 
05/27 
07/11 
07/23 
07/31 
07/23 
07/23 
08/07 
07/23 
07/23 
07/23 
1000 
2318 
1025 
1210 
1425 
1610 
1724 
1455 
1605 
1000 
2150 
2310 
1245 
1005 
1130 
1005 
1005 
1005 
1005 
1005 
1.80 
1.40 
2.30 
2.20 
3.00 
3.00 
1. 50 
1. 55 
0.70 
2.00 
0.55 
1.10 
1. 20 
2.30 
1.10 
2.30 
2.30 
0.85 
1.30 
1. 30 
2.30 
Spring 1980 
0.00 
0.30 
0.58 
0.08 
1.22 
1. 22 
0.00 
0.50 
0.58 
0.00 
0.08 
0.00 
Summer 1980 
0.00 
0.10 
0.15 
0.10 
0.10 
0.00 
0.00 
0.00 
0.15 
gravel 
sand 
rubble/boulder 
silt 
rubble 
rubble 
silt 
sand/gravel 
gravel 
silt 
gravel 
sand 
sand/gravel 
sand/rocks 
gravel/sand 
sand/rocks 
sand/rocks 
clay 
rocks 
rocks 
sand/rocks 
behind fallen log 
resting in pool 
swimming in pool 
feeding at surface 
pool 
boulder in area 
r 
)> 
N 
r 
Appendix 1 (c0ncluded). 
---------- re·n-g-th ________ _ 
Methods (rnrn) Date 
---------- --rse-ptl1- ·- ve-focTf{' ------------------------
Time (ft) (ft sec- ) Substrate 
-------------------- ----
FES 
FES 
FES 
s 
FES 
195 
135 
130 
096 
095 
03/26 
03/10 
03/10 
03/10 
03/31 
1345 
1235 
1235 
1235 
1940 
2.55 
3.00 
3.00 
3.00 
0.60 
0.05 
0.05 
0.05 
0.05 
0.05 
sand 
sand 
sand 
sand 
l 
Comments 
boulders 
Appendix 2. Microhabitat data for striped shiner, Notropis chrysocephalus (Rafinesque) in Salt Fork River, Ill i no is 
during fall 1980. Adults represented by lengths_>_9,6mm.--
----------
-Ten-Qth _______________________ DeplF ___ \tefoCTf ______________ , _____________ , _____________ , ____ ,_,_, __ ,. · ·-
Methods (mm) Date Time (ft) (ft sec-1) Substrate Comments 
---- -·--~------ --...... -·--~--·-·----------------------------·-·---~-----·-·-------~-----------~-----·----------·------ -------~--
Fall 1980 
FES 183 10/28 llOO 1.35 0. 77 sand/gravel 
F 178 10/28 llOO 1.35 0. 77 sand/gravel 
FES 160 10/28 1100 1.35 0. 77 sand/gravel 
s 140 10/07 1008 0.68 1.03 gravel/sand (rocks) 
FES 137 10/28 llOO 1.35 0. 77 sand/gravel 
FES 136 10/28 1100 1. 35 0. 77 sand/gravel 
FES 134 10/28 llOO 1.35 0. 77 sand/gravel 
I FES 132 10/28 llOO 1. 35 0. 77 sand/gravel 
:Do FES 131 10/28 llOO 1. 35 0. 77 sand/gravel w 
I FES 130 10/28 1100 1. 35 0. 77 sand/gravel 
FES 130 10/28 1100 1.35 0. 77 sand/gravel 
FES 127 10/28 llOO 1.35 0. 77 sand/gravel 
FES 125 10/28 1100 1.35 0. 77 sand/gravel 
FES 122 10/07 1008 0.68 1.03 gravel/sand (rocks) 
FES 116 10/28 1100 1.35 0. 77 sand/gravel 
s 115 10/28 1100 1.35 0. 77 sand/gravel 
s 113 10/28 1100 1.35 0. 77 sand/gravel 
FES 113 10/07 1345 0.52 1.07 rocks/small grave 1 
FES 111 10/09 0925 0.66 0.98 gravel/sand (rocks) 
FES 106 10/14 1430 0.45 0.90 rocks/small gravel 
FES 103 10/07 1008 0.68 1.03 gravel/sand (rocks) 
FES 101 10/07 1340 0.68 1.03 gravel/sand (rocks) 
FES 098 10/14 1030 0.45 0.90 rocks/small gravel 
FES 096 10/07 1008 0.68 1.03 gravel/sand (rocks) 
FES 094 10/07 1008 0.68 1.03 gravel/sand (rocks) 
FES 094 10/07 1340 0.68 1.03 gravel/sand (rocks) 
s 094 10/21 0935 0.75 0.75 gravel/sand (rocks) 
s 092 10/14 1430 0.75 0.90 gravel/sand (rocks) 
Appendix 2 (c.:J.1tinued). 
------ -- renq_fh_-- --------------------- 1Jepfh ______ l!eToc:ny --------------------- - --------·--~-------------- ..... 
r1ethods ( rn~n ) Date Time (ft) (ft sec- 1 ) Substrate Corrrnents 
--~--·-----·- _______ .._ ___ ~------·-·------·-------·-----..---.--- -----.-.-.--- ... ~ '"'---- -------·--~ ....... ...-·---------
Fall 1980 
FES 090 10/07 1340 0.68 1.03 gravel/sand (rocks) 
FES 089 10/07 1340 0.68 1.03 gravel/sand (rocks) 
FES 089 10/07 1340 0.68 1.03 gravel/sand (rocks) 
FES 089 10/09 1315 0.66 0.98 rocks/small gravel 
s 089 10/23 0900 0.73 0.65 gravel/sand (rocks) 
088 10/09 1315 0.66 0.98 rocks/ sma 11 grave 1 
FES 088 10/14 1430 0.45 0.90 rocks/small gravel 
I FES 088 10/16 1030 0.50 0.95 gravel/sand (rocks) 
;!::> FES 086 10/16 1030 0.50 0.95 gravel/sand (rocks) 4'> 
I FES 085 10/16 1030 0.50 0.95 gravel/sand (rocks) 
FES 085 09/11 1300 0.45 2.00 rocks/small gravel 
085 09/25 1200 0.40 0.85 rocks/small gravel 
FES 084 10/07 1340 0.68 1.03 gravel/sand (rocks) 
FES 084 10/09 1315 0.66 0.98 rocks/small gravel 
FES 084 10/23 0900 0.73 0.65 gravel/sand (rocks) 
FES 082 09/11 1300 0.45 2.00 rocks/small gravel 
FES 082 09/11 1300 0.45 2.00 rocks/small gravel 
F 078 10/09 0930 0.45 2.00 rocks/small gravel 
FES 075 09/16 1100 0.50 1.85 rocks/small gravel 
FES 066 09/23 1300 0.35 0.93 rocks/small gravel 
FES 062 09/25 1200 0.40 0.85 rocks/small gravel 
FES 056 09/11 1300 0.45 2.00 rocks/small gravel 
FES 056 10/21 1300 0.50 0.37 rocks/small gravel 
s 056 10/21 1300 0.50 0.37 rocks/small gravel 
FES 055 10/21 1300 0.50 0.37 rocks/small gravel 
FES 054 10/21 1300 0.50 0.37 rocks/small gravel 
FES 053 10/16 1030 0.35 0.63 rocks I srna ll gravel 
FES 050 09/30 1000 0.33 1.20 rocks/small gravel 
Appendix 2 (concluded). 
-·----·----- -------- ---- ---·---·---------
FES 
FES 
FES 
FES 
FES 
FES 
FES 
I FES )':> 
<.n FES 
I FES 
FES 
FES 
s 
s 
FES 
048 
047 
047 
045 
045 
043 
042 
041 
041 
038 
038 
037 
037 
037 
023 
10/07 
10/21 
09/23 
10/21 
10/21 
10/21 
09/30 
09/30 
10/16 
10/14 
09/30 
10/16 
10/21 
09/25 
09/25 
1350 
1300 
1300 
1300 
1300 
0945 
0945 
0945 
1030 
1430 
0940 
1030 
1300 
1300 
1200 
0.55 
0.50 
0.38 
0.50 
0.50 
0.50 
0.70 
0.70 
0.35 
0.40 
0.70 
0.35 
0.50 
0.60 
0.80 
Fall 1980 (cont.l 
1.90 
0.37 
1.17 
0.37 
0.37 
0.76 
<0.10 
<O .10 
0.63 
0.67 
<0 .10 
0.63 
0.37 
<0.10 
<O .10 
rocks/small gravel 
rocks/small gravel 
rocks/small gravel 
rocks/small gravel 
rocks/small gravel 
rocks/small gravel 
sand/gravel (rocks) 
sand/gravel (rocks) 
rocks/small gravel 
rocks/small gravel 
sand/gravel (rocks) 
rocks/small grave 1 
rocks/small gravel 
gravel/sand (rocks) 
sand/gravel (rocks) 
Appendix 3. Microhabitat data for hornyhead chub, Nocomis bigutatus (Kirtland) in Jordan Creek, Illinois during 
spring and summer 1980, and spring 1981. Adults represented by lengths~ 120 mm. 
------~--LengTh ___________________ oepffl--~-v-erocn-------------------------------------------------------
f~ethods (mm) Date Time (ft) (ft sec-1) Substrate Comments 
I 
)::> 
01 
I 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
FES 
FES 
FES 
FES 
FES 
NC 
FES 
FES 
192 
159 
125 
119 
113 
110 
101 
098 
095 
085 
188 
178 
138 
135 
131 
131 
189 
155 
05/27 
05/27 
05/27 
05/01 
05/27 
05/27 
05/27 
05/27 
05/27 
05/27 
08/01 
07/24 
07/24 
07/24 
07/24 
08/07 
03/26 
03/31 
2340 
2337 
2303 
2205 
2355 
2303 
2350 
2210 
2322 
2239 
0936 
1040 
1040 
1040 
1040 
2208 
1345 
1310 
0.80 
1. 67 
1. 56 
1. 50 
1. 70 
1. 56 
1.40 
0.80 
1.10 
1. 30 
2.40 
3.00 
3.80 
3.00 
3.00 
0.50 
2.55 
1.40 
Spring 1980 
0.78 
0.60 
0.00 
0.10 
0.35 
0.00 
0.40 
0.72 
0.28 
0.63 
Summer 1980 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
0.15 
Spring 1981 
0.05 
0.13 
gravel 
sand 
gravel 
sand 
sand 
gravel 
clay 
rubble 
sand 
gravel 
rocks 
rocks 
rocks 
rocks 
rocks 
gravel 
sand 
rocks/gravel 
fallen trees obstructing flow 
located within three rocks 
boulder 
I 
)::> 
"'-J 
I 
Appendix 4. Microhabitat data for hornyhead chub, Nocomis bigutatus (Kirtland) in Salt Fork River, Illinois during 
fall 1980 and spring 1981. Adults represented-s;-Tensrths ~ 120 mm. 
-----------cengfil-------------·---------·-rre-p-rll---ve-1 oc rr1-. -·- -----·--·----- -·------ --- ·· --·-------------~- ---·-- --~ --------------Methods (mm) Date Time (ft) (ft sec ) Substrate Comments 
----------------- -~-------------..........--------~-~-- -------------------------·-~ .. -· ... ---------·--------------------- .. - -- __ .,._ 
Fall 1980 
FES 166 09/25 1300 0.60 <0.10 gravel/sand (rocks) 
FES 107 10/21 0935 0.75 0.75 gravel/sand (rocks) 
FES 098 10/21 0935 0.75 0.75 gravel/sand (rocks) 
FES 092 10/21 0935 0.75 0.75 gravel/sand (rocks) 
FES 071 10/14 1430 0. 70 0.73 gravel/sand (rocks) 
FES 068 10/23 1300 0.73 0.65 gravel/sand (rocks) 
FES 065 10/14 1430 0.70 0.73 gravel/sand (rocks) 
FES 063 10/23 1300 0.55 1.03 gravel/sand (rocks) 
FES 059 10/07 1030 0.45 0.73 rocks/small gravel 
FES 059 10/09 0930 0.42 1.03 rocks/small gravel 
FES 059 10/07 1030 0.40 1. 38 rocks/small gravel 
FES 058 10/06 1030 0.90 0.80 large gravel/small rocks 
FES 058 10/07 1350 0.55 1.90 rocks/small gravel 
FES 057 10/21 1300 0.50 0.76 rocks/small gravel 
FES 055 10/07 1340 0.68 1.03 gravel/sand (rocks) 
FES 049 10/21 0945 0.50 0.76 rocks/ sma 11 gravel 
FES 047 10/02 1245 0.45 0.73 rocks/small gravel 
FES 039 10/02 1245 0.45 0.73 rocks/small gravel 
Spring 1981 
FES 067 03/05 0916 0.85 1.27 rocks/gravel/sand 
-"'- ---~----·---- -- ·----- --------------------------------------- -- -- ---------------------·----- -·-
Appendix 5 . Microhabitat data for common stoneroller, Campostoma anomalum (Rafinesque) in Salt Fork River, Illinois 
during fall 1980 and spring 1981. Adults represente~ by lengths > 55 mm. Velocity may be represented 
by two numbers, mean velocity/bottom velocity. -
-------Te-noTil------------·---~·---oepth---·--v-eTo-c:n-----------------------·-------·-·-----·---·---------··----------
Methods (mm) Date Time (ft) (ft sec-1) Substrate Comments 
---------~-- ·--·-- -·----·-------------·-----·----·-- .... ----~-------..-----------------·-
Fa 11 1980 
FES 147 10/28 1100 1. 35 0. 77 sand/gravel 
FES 092 09.16 1100 0.40 0.83 rocks/small gravel 
FES 090 09/23 1300 0.35 0.93 rocks/small gravel 
s 087 10/14 1300 0.45 0.90 rocks/small cwave 1 
FES 086 09/23 1300 0.35 0.93 rocks/small gravel 
s 085 09/11 1300 0.45 2.00 rocks/small gravel 
FES 085 09/16 1100 0.40 0.83 rocks/ sma 11 gravel 
I FES 085 09/23 1300 0.35 0.93 rocks/small qravel )::> 
(X) FES 085 10/10 1645 0.50 1. 25 rocks/small gravel I 
FES 085 10/14 1300 0.45 0.90 rocks/small gravel 
081 09/23 0940 0.35 0.93 rocks/small gravel 
FES 078 09/16 1100 0.50 1. 85 rocks/sma 11 gravel 
FES 077 09/11 1300 0.45 2.00 rocks/small gravel 
FES 073 09/11 1300 0.45 2.00 rocks/sma 11 gravel 
FES 067 09/11 1300 0.45 2.00 rocks/small gravel 
FES 067 10/21 0945 0.50 0.76 rocks/small gravel 
FES 066 09/23 1300 0.38 1.17 rocks/small gravel 
s 066 10/09 1300 0.42 1.03 rocks/small gravel 
FES 065 10/07 1030 0.55 1.90 rocks/small gravel 
FES 064 10/21 1300 0.57 1.20 rocks/small grave 1 
FES 061 09/23 1300 0.38 1.17 rocks/small gravel 
FES 060 10/09 0930 0.42 1.03 rocks/small gravel 
FES 058 09/11 1300 0.45 2.00 rocks/small gravel 
FES 058 09/16 1100 0.40 0.83 rocks/small gravel 
s 058 09/23 0940 0.35 0.93 rocks/small gravel 
FES 058 09/11 1300 0.45 2.00 rocks/small aravel 
FES 057 09/11 1300 0.45 2.00 rocks/small gravel 
FES 057 09/11 1300 0.45 2.00 rocks/small grave 1 
Appendix 5 (concluded). 
----------- -Te-r1gE1i ____________ ----- --------lJepfh--1/elocff ______ ---- · ------ · · · · ·- · - ' . ~ - - --- ·----- - ~- --------- -·--------- -------
Methods (mm) Date Time (ft) (ft sec-{) Substrate Corm1ent s 
---- ------ -- ·- --- -·-- ·--- ----- --~-- -------------- ~ -------- --------------- ~----~~- -~--- ---------------
Fa 1 ~ _l9.80 L<:.~~!_ J. 
FES 055 09/11 1300 0.45 2.00 rocks/small gravel 
FES 055 09/23 0940 0.35 0.93 rocks/small gravel 
Spring 1981 
FES 96 03/05 0915 0.65 1.53 rocks/gravel 
FES 88 03/10 1345 0.45 1. 70 rocks/gravel 
I FES 57 03/26 1020 0.39 0. 77 rocks/sand/gravel )::> NC 143 03/23 1945 0.27 0.40 rocks/gravel \.0 
I NC 135 03/23 2131 0.55 0.50 sand/pea gravel ( f 1 at rocks) 
NC 129 03/23 1932 0.60 1.13 gravel/rocks 
NC 116 03/25 2000 1.05 1.03 sand 
NC 115 03/25 2000 0.65 0.97 rocks 
NC 111 03/23 1925 0.70 0.43 sand/rubble 
NC 100 03/25 2000 1.20 0.80 sand/rocks 
NC 092 03/23 1935 0.60 0.63 gravel/rocks 
NC 092 03/25 2000 1.00 1.23 sand/pea gravel (rocks) 
NC 091 03.23 1942 0.40 0. 77 sand/grave 1 (rocks) 
NC 089 03/23 1943 0.40 0.57 rocks/gravel 
NC 087 03/18 2013 0.55 0.33 rubble/large gravel 
NC 085 03/25 2000 0.70 1.13 rocks 
NC 085 03/23 1956 0.45 0.10 sand (rocks) 
NC 083 03/18 2102 1.45 1. 60/1.20 sand/gravel (rocks) 
NC 082 03/18 2054 0.55 1.25 pea gravel/sand 
NC 079 03/25 2000 0.85 1. 07 sand/gravel 
NC 077 03/18 2027 0.65 0.70 large rocks/sand 
-------------------
~------ ------·------
I 
> 
1--' 
0 
I 
Appendix 6. Microhabitat data for creek chub, Semotilus aJt;romaculatus (Mitchill) in Jordan Creek, Illinois during 
summer 1980 and spring 1981. Adults represented by lengths~ 125 mm. 
---------Ten-gfh _______ - --·--
Methods (mm) Date Time 
-----·------------- --
Summer 1980 
-
FES 182 07/24 1040 3.00 <O .10 
NC 163 08/07 2245 0.48 <O .10 
152 07/24 1040 3.00 <0.10 
NC 143 08/07 2200 0.50 0.00 
FES 143 07/23 1005 2.30 0.10 
Spring 1981 
FES 171 03/05 1025 3.10 0.00 
FES 135 03/05 1025 2.55 0.05 
FES 126 03/05 1025 2.55 0.05 
FES 123 03/05 1025 2.55 0.05 
---------------------~----- ---- ---·--------------~-~-- -~----
Substrate 
rocks 
silt 
rocks 
sand 
sand/rocks 
sand/1 arge rocks 
sand 
sand 
sand 
Comments 
pool 
pool 
boulders 
boulders 
boulders 
boulders 
I 
):;> 
1--' 
1--' 
I 
Appendix 7. Microhabitat data for bluntnose minnow, Pimephales notatus (Rafinesque) in Salt Fork River, Illinois 
during fall 1980. Adults represented by lengths 2 :nr-~-
-------~--- re·n-gYh------ . ------- --- -~---aeprn---velocff{·---- ---------- ------------------------------
Methods (mm) Date Time (ft) (ft sec- ) Substrate Comments 
Fall 1980 
-
FES 064 09/16 1100 0.40 0.83 rocks/sma 11 gravel 
FES 061 09/11 1315 0.45 2.50 rocks/srna 11 gravel 
FES 058 09/16 1100 0.40 0.83 rocks/small gravel 
FES 054 09/23 1300 0.35 0.93 rocks/small 9ravel 
FES 051 09/16 1100 0.40 0.83 rocks/small gravel 
FES 051 09/11 1315 0.45 2.50 rocks/small gravel 
FES 047 09/25 1200 0.40 0.85 rocks/small gravel 
FES 035 09/25 1200 0.80 <0 .10 sand/gravel (rocks) 
FES 034 10/02 1030 0.75 <0.10 sand/gravel (rocks) 
FES 031 10/02 1030 0.75 <O .10 sand/gravel (rocks) 
FES 029 09/25 1200 0.80 <0.10 sand/gravel (rocks) 
--- -·---.... --- ------ --·-- --- -------~-------- -~+- ------ -------------------------·------· 
-----------
------------------------
Appendix 8. Microhabitat data for smallmouth bass, Micropterus dolomieiu Lacepede in Jordan Creek, Illinois durinq 
spring, summer, and fall 1980. Adults represented by lengths~ 200 mm. 
-----Lengt_h ____ _ 
I 
);:> 
,.._. 
N 
I 
Methods (mm) Date 
OM 
CCT 
OM 
NC 
NC 
s 
s 
TEL 
L 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
244 
232 
186 
168 
165 
128 
045 
290 
290 
290 
290 
290 
290 
290 
290 
290 
290 
290 
290 
290 
290 
290 
05/28 
04/26 
05/28 
05/20 
05/20 
07/16 
07/31 
09/09 
09/23 
09/26 
09/25 
09/11 
09/30 
09/18 
10/07 
10/02 
10/14 
10/16 
10/09 
10/21 
11/06 
11/06 
Time 
1210 
1425 
1447 
2248 
2245 
1000 
0952 
0750 
0800 
1000 
1000 
1045 
1115 
1130 
0910 
0915 
0915 
0930 
1100 
1430 
1445 
0945 
Depth 
(ft) 
1.50 
3.00 
1.53 
1.00 
2.40 
0. 72 
0.90 
2.00 
2.80 
1.10 
1.05 
1.10 
2.00 
2.90 
1. 75 
0.75 
1. 90 
2.35 
0. 60 
2.50 
1. 50 
1.20 
Velocit1 
(ft sec ) Substrate Comments 
----------------------------------------
Spring 1980 
0.05 
1.22 
0.18 
0.30 
0.50 
Summer 1980 
0.15 
<0 .10 
Fall 1980 
0.00 
<0.10 
<0.10 
0.00 
0.00 
0.00 
<0.10 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
gravel/sand 
rubble 
gravel 
silt 
gravel 
small rocks 
clay 
gravel/rocks 
gravel/rocks 
gravel/rocks 
rocks 
rocks 
rocks/qravel 
rocks 
rocks/qravel 
rocks/gravel 
rocks 
sand/rocks 
rocks 
rocks/gravel 
gravel/sand (rocks) 
nestinq 
overhanging branches 
near boulders 
I 
):::> 
1-' 
w 
I 
Appendix 3 (cone 1 uded) . 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
290 
255 
255 
255 
255 
255 
255 
255 
255 
255 
255 
255 
255 
255 
243 
243 
243 
243 
243 
243 
243 
243 
243 
243 
243 
243 
243 
243 
11/06 
09/09 
09/23 
09/16 
09/25 
09/11 
09/30 
09/18 
10/07 
10/02 
10/16 
10/09 
10/14 
11/06 
09/09 
09/23 
09/16 
09/25 
09/11 
09/30 
09/18 
10/07 
10/02 
10/14 
10/16 
10/09 
10/21 
11/06 
0945 
0800 
0800 
1000 
1015 
1045 
1115 
1130 
0910 
0915 
0930 
1100 
0915 
1445 
0800 
0800 
1000 
1000 
1045 
1115 
1130 
0910 
0915 
0915 
0930 
1100 
1430 
1445 
1.20 
2.50 
2.80 
1.00 
0.65 
0.80 
2.00 
1.50 
1.05 
0.85 
1.60 
0.65 
2.90 
0.80 
2.20 
2.80 
0.60 
1. 05 
2.20 
1. 35 
1.10 
2.70 
2.85 
1.80 
2.35 
1.40 
2.00 
1.10 
Substrate Corrments 
Fall 1980 (cont.) 
0.00 
<0.10 
<0.10 
<0.10 
0.00 
0.00 
0.00 
<0 .10 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
<O .10 
<0.10 
<0 .10 
0.00 
0.00 
0.00 
<0.10 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
gravel/rocks 
gravel/rocks 
rocks 
rocks 
gravel/rocks 
gravel/rocks 
rocks 
gravel/rocks 
gravel/rocks 
gravel/rocks 
rocks 
rocks 
gravel/sand 
sand/rock 
rock/gravel 
rocks 
rocks 
rock/sand 
rock/gravel 
rock/gravel 
rock/gravel 
rocks 
rocks 
sand/rocks 
rocks 
rocks/gravel 
gravel/sand (rock) 
-------·--------------- --·- -------
Appendix 9 . Microhabitat data for smallmouth bass, Micropterus dolomieiu LacepP.de in Salt Fork River, Illinois 
during fall 1980, winter 1981, and spring 1981. Adults represented by lengths 2 200 mm. 
-------Le-ngth-
Methods (mm) 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
~ FES 
~ FES 
I FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
108 
096 
096 
096 
095 
095 
095 
094 
094 
093 
091 
089 
088 
087 
086 
086 
086 
085 
085 
085 
084 
084 
083 
083 
082 
082 
082 
079 
·-----------oep[h----verocTff------·------·---------·-------·- --·------ --·--- -- -·--- --·-
Date Time (ft) (ft sec- ) Substrate Comments 
10/09 
10/09 
10/14 
09/11 
10/07 
10/21 
10/21 
10/09 
10/21 
10/07 
10/23 
09/16 
09/25 
09/23 
09/23 
09/23 
10/02 
09/11 
09/16 
10/21 
09/23 
10/21 
09/16 
10/09 
09/16 
10/10 
10/14 
09/23 
1315 
0930 
1030 
1230 
1030 
1300 
0945 
0930 
0945 
1350 
0900 
1100 
1200 
0940 
1300 
0940 
1045 
1300 
1100 
0945 
1300 
0945 
1100 
1300 
1100 
1645 
1430 
1300 
0.48 
0/42 
0.40 
0.58 
0.55 
0. 50 
0.57 
0.42 
0.50 
0.55 
0.55 
0.50 
0.40 
0.35 
0.35 
0.35 
0.45 
0.45 
0.40 
0.50 
0.35 
0.50 
0.40 
0.42 
0.50 
0.45 
0.45 
0.38 
Fall 1980 
1. 25 
1.03 
0.67 
<0.10 
1.90 
1.17 
1.20 
1.03 
0.76 
1. 90 
1.03 
1. 85 
0.85 
0.93 
0.93 
0.93 
0.73 
2.00 
0.83 
1.17 
0.93 
0.76 
0.83 
1.03 
1.85 
1. 25 
0.90 
1.17 
rocks/small gravel 
rocks/small gravel 
rocks/small qravel 
qravel/sand (rocks) 
rocks/small gravel 
rocks/small qravel 
rocks/small gravel 
rocks/small gravel 
rocks/small gravel 
rocks/ sma 11 qrave 1 
rocks/small gravel 
rocks/small qravel 
rocks/small gravel 
rocks/small gravel 
rocks/small aravel 
rocks/small aravel 
rocks/small gravel 
rocks/small gravel 
rocks/small gravel 
rocks/small gravel 
rocks/small gravel 
rocks/small gravel 
rocks/small qravel 
rocks/small gravel 
rocks/small qravel 
rocks/small qravel 
rocks/small gravel 
rocks/small gravel 
l 
Appendix 9 (continued). 
---- · · -- · l"en·g-fh" --- - -- ------------- ---lJe-pTh- --- ve-roc ff -- -"- --"- ----- __ " _________ " _______ "_ ------ -- - . - -- , _____ ---- ---
- -
r~ethods (mm) Date Time ( ft) (ft sec-l) Substrate Comments 
--~------ ------,--------·-----------------------~-------------.------------------------------------------------------------- ... -
Fall 1980 ( C0~1:J. 
FES 077 09/23 0940 0.35 0.93 rocks/small gravel 
FES 077 10/14 1430 0.45 0.90 rocks/small gravel 
s 076 09/11 1315 0.45 2.50 rocks/small gravel 
FES 076 09/30 1015 0.30 1.10 rocks/small gravel 
FES 076 10/21 1300 0.50 1.17 rocks/small gravel 
FES 076 10/23 1300 0.55 1.03 rocks/small gravel 
FES 075 09/11 1300 0.45 2.00 rocks I sma 11 gravel 
FES 074 09/16 1100 0.40 0.83 rocks/small gravel 
s 074 10/02 1045 0.45 0. 73 rocks/small gravel 
s 073 09/16 1000 0.40 0.83 rocks/small gravel 
FES 073 09/30 1015 0.33 1.10 rocks/small gravel 
FES 073 10/07 1340 0.68 1.03 gravel/sand (rocks) 
FES 073 10/14 1030 0.40 0.67 rocks/small gravel 
FES 072 10/02 1045 0.34 0.98 rocks/small gravel 
FES 072 09/16 1100 0.40 0.83 rocks/small gravel 
FES 072 10/23 1300 0.73 0.65 gravel/sand (rocks) 
FES 071 09/11 1315 0.45 2.50 rocks/small gravel 
FES 071 09/30 0945 0.50 <0.10 gravel/sand (small rocks) 
s 071 10/07 1340 0.68 1.03 gravel/sand ( sma 11 rocks) 
FES 071 10/10 1645 0.50 1. 25 rocks/sma 11 gravel 
FES 070 09/23 0945 0.38 1.17 rocks/sma 11 gravel 
s 070 09/16 1030 1.05 0.57 gravel/sand (rocks) 
FES 070 09/11 1100 0.40 0.83 rocks/small gravel 
FES 067 09/11 1300 0.45 2.00 rocks/small gravel 
s 067 10/09 1300 0.42 1.03 rocks/small gravel 
FES 066 10/07 1030 0.55 1. 90 rocks/small gravel 
FES 066 10/16 1030 1.05 0.57 gravel/sand (rocks) 
FES 066 10/16 1030 0.50 0.95 gravel/sand (rocks) 
Appendix 9 (continued). 
---------- 1:-crl-q-fl1 ___ ---- -------- ----------0-e-pfh _____ Ve fo-c-ny---- ---------------- -- -------------------------------------------
~1ethods (mrn) Date Time (ft) (ft sec-) Substrate Comments 
---------------~~--~----~--------·----------------------------------------- ----· ----------·-
Fall 1980 (cont.~ 
FES 065 09/16 1100 0.40 0.83 rocks/small gravel 
FES 065 09/16 1100 0.40 0.83 rocks/small gravel 
FES 063 09/23 1300 0.38 1.17 rocks/small gravel 
FES 062 10/23 0900 0.55 1.03 rocks/small gravel 
FES 061 09/30 1000 0.33 1. 20 rocks/small 9ravel 
IES 061 10/07 1040 0.52 1.07 rocks/small gravel 
FES 061 10/09 0930 0.48 1. 25 rocks/small gravel 
I FES 061 10/28 1100 0.65 0.48 rocks/small gravel 
)::> FES 058 09/16 1100 0.40 0.83 rocks/small gravel ,__. 
0'1 FES 058 09/23 0940 0.35 0.93 rocks/small gravel I 
Winter 1981 
TEL 310 01/15 1130 2.10 0.42 rocks/sand 
TEL 310 01/20 1100 2.05 <0.10 sand/silt/gravel 
TEL 310 01/22 1330 2.65 0.17 sand/fine gravel 
TEL 310 01/22 1130 3.30 0.35 bedrock/sand 
TEL 310 01/23 1335 1.65 0.00 sand/pea gravel 
TEL 310 01/23 1030 1.80 0.00 sand/pea gravel leaves on bottom 
TEL 310 01/26 1310 4.10 0.17 bedrock 
TEL 310 01/26 1000 1.50 0.20 sand/pea or ave l 
TEL 310 01/27 1340 3.40 0.32 sand/silt 
Spring 1981 
TEL 310 04/28 1320 2.10 1.87 bedrock/large rocks 
TEL 310 04/28 1355 1.60 1.77 sand/boulders 
TEL 310 04/28 1420 2.40 1.07 small rocks/sand 
TEL 310 04/30 1450 2.30 2.23 rocks/gravel 
Appendix 9 (concluded). 
Methods 
-re·n-gfh ____ ----------------- --- --DepTh _____ YeTocTff ----- ·-------- ------- ------
(rnm) Date Time (ft) (ft sec- ) Substrate Comments 
Spring (cont. ) 
NC 151 03/25 2000 1.85 0.17 sand/qravel (rocks) 
NC 137 03/25 2000 1.30 0.63 large rocks 
NC 092 03/23 1937 0.50 0.57 gravel/small rocks 
NC 088 03/25 2000 0.90 0.53/0.03 sand (rocks) 
NC 088 03/25 2000 0.55 0.83 rocks 
NC 087 03/25 2000 0.95 0. 73 sand/gravel (rocks) 
NC 084 03/25 2000 0.80 0.87 sand/aravel 
NC 078 03/18 1940 0.55 0.10 silt (leaves) 
~ NC 076 03/23 2033 0.80 0.03 sand/pea gravel (rocks) 
--.J 
I NC 072 03/18 1935 0.45 0.017 s i lt (leaves) 
------- -------------~ ·~-~------
Appendix 10. Microhabitat data for adult small mouth bass, Micropterus dolomieiu Lacepede in Stony Creek, Illinois 
during fall 1980. 
--·--· [e-ngtli------~-----uepth--vefoc rr-------·---~--·------------- ·-"--- --- -·--
Methods (mm) Date Time (ft) (ft sec-l) Substrate Comments 
____ ,. _______ ......._ ______ ·~----- --·- -------- ·--·---------------~·-·---·-·-·-----~ --·---------·-.----..------
TEL 260 10/07 1300 1. 90 0.00 clay/rocks 
TEL 260 08/05 1205 0.90 <0 .10 clay/silt just downstream of riffle in 
flow 
TEL 260 09/25 0815 1.50 0.00 clay/rocks 
TEL 260 09/09 0840 2.30 0.00 rocks 
TEL 260 09/30 0900 1.30 0.00 sand 
TEL 260 09/23 1230 1.80 0.00 rocks/9ravel 
I TEL 260 09/11 1200 1. 50 0.00 grave 1 /rocks )::> TEL 260 10/21 1029 0.00 0.00 ,_. 
OJ TEL 260 10/09 1030 1.05 0.00 rocks I 
TEL 260 10/16 1140 1. 72 0.00 bedrock 
TEL 260 10/30 1215 2.05 0.00 rocks/sand 
TEL 260 10/14 1330 0.90 0.00 rocks 
TEL 260 10/02 1345 1.80 0.00 boulders 
TEL 260 10/23 1345 1.60 0.00 gravel/sand 
TEL 260 11/13 1200 2.00 0.00 sand 
TEL 260 08/04 1000 0.90 <0.10 clay/silt 
----~------~----·-·- ~--------·------ -~---·----
Appendix 11. Microhabitat data for rock bass, Ambloplites rupestris (Rafinesque) in Jordan Creek, Illinois during spring, 
summer 1980. Adults represented Vylengtns 2. 100 mm.--
Methods 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
CCT 
CCT 
CCT 
CCT 
NC 
NC 
NC 
FES 
FES 
engtl! ____________ _ 
( mm) 0 ate Time 
247 
204 
183 
174 
152 
137 
125 
116 
107 
107 
079 
079 
073 
210-250 
130-170 
130-170 
130-170 
169 
169 
166 
160 
147 
05/01 
05/01 
05/20 
05/01 
05/20 
05/27 
05/01 
05/01 
05/20 
05/20 
05/20 
05/27 
05/27 
08/07 
08/07 
08/07 
07/30 
08/07 
08/07 
08/07 
07/31 
08/01 
2135 
2117 
2145 
2200 
2233 
2355 
2155 
2230 
2100 
2250 
2100 
17 
7 
1200 
1620 
1620 
1005 
2140 
2220 
2235 
1007 
0936 
1.40 
0.50 
1.20 
2.00 
1.00 
1.80 
0. 70 
1.60 
1.60 
0.85 
1. 55 
2.00 
0.72 
1.20 
0.50 
0. 70 
2.82 
1.50 
1.25 
1.42 
1.60 
2.55 
-------------
Spring 1980 
0.08 
0.33 
0.67 
0.52 
0.28 
0.32 
0.03 
0.68 
0.32 
0.00 
0.32 
0.00 
0.23 
Summer 1980 
<0.10 
<0 .10 
<0.10 
<0 .10 
<0.10 
<0.10 
<0.10 
0.00 
<0.10 
rubble 
rubble 
bedrock 
sand 
sand 
rubble 
s i 1t 
gravel 
gravel 
rubble 
gravel 
sand 
gravel 
gravel 
rocks 
gravel/sand 
rocks 
rocks 
clay 
gravel 
rocks 
rocks 
Comments 
large rocks 6 in. upstream 
boulder just upstream 
several large rocks in area 
lar rocks upstream, alter 
flow 
fallen tree blocking current 
large boulder upstream 
boulder 1 ft upstream 
pool 
large rocks in area 
l 
Appendix 
Methods 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
I 
p 
N 
0 
I 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
--------
Microhabitat data for rock bass, Ambloplites rupestris (Rafinesque) in Salt Fork River, Illinois during 
fall 1980 and spring 1981. Adults represented by-fengths ~ 100 mm. 
e·n-gth ________ --------------Depfl1 ____ vero-cff-
(rnm) Date Time (ft) (ft sec-1) Substrate Comments 
Fall 1980 
-----
175 10/14 1430 0.90 0.00 large gravel/small rocks 
152 10/16 1030 1.05 0.57 large gravel/small rocks 
135 0.60 <0.10 rocks/sma 11 gravel 
090 0.80 0.80 gravel 
089 09/11 1230 0.58 0.10 gravel/sand (rocks) 
080 10/07 1400 0.90 0.80 large gravel/small rocks 
043 0.30 1.10 gravel 
Spring 1981 
190 03/23 2043 2.00 0.60/0.05 sand/gravel 
175 03/18 2042 1.45 1.00/0.07 pea qravel/sand 
159 03/25 2000 2.50 0.77 sand/rocks 
148 03/23 2014 0.70 0.83 sand/pea gravel (rocks) 
135 03/18 2042 1.45 1. 00/0.07 pea gravel/sand 
135 03/31 1955 1.35 0.05 Jordan Creek measurement 
083 03/23 2014 0.60 0.63 small rocks/sand 
060 03/31 1933 0.75 0.05 Jordan Creek measurement 
--------- -·- ---- ... ---- - -------~-- -----------
____________ ......__ ..... -
Appendix 13. Microhabitat data for longear sunfish, Lepomis megalotis (Rafinesque) in Salt Fork River, Illinois during 
fall 1980. Adults represented by lengtns 2 56 mm. 
-- .,_- ______ ,.. -~-----------·----~----------------. 
- - ~- ... -~ .. --- .. -· 
---- ---Depfh ___ vefoc rr--- --
Methods Date Time (ft) (ft sec-l) Substrate Cor.ments 
-~---- ------- .. -----~------------------,-~----~------------,------ .. ----------------~---""""'-- - --- ... ----------- ---
Fall 1980 
FES 107 09/04 1100 0.60 <0.10 gravel/sand (rocks) 
FES 101 10/23 0900 1.20 0.00 large gravel/small rocks 
FES 078 09/23 0930 0.80 <0.10 sand/gravel (rocks) 
FES 077 09/16 1030 0.78 <0.10 sand/gravel (rocks) 
FES 077 09/23 1245 0.50 <0.10 gravel/sand (rocks) 
FES 076 09/11 1245 0.80 <0.10 sand/gravel (rocks) 
FES 074 09/28 1000 0.90 0.00 rocks/gravel/sand 
I FES 072 09/04 1100 0.60 <0.10 gravel/sand (rocks) ::P 
N FES 071 09/28 1000 0.90 0.00 rocks/gravel/sand ,_. 
I FES 059 09/23 1300 0.35 0.93 rocks/small grave 1 
FES 055 09/30 0945 0.70 <0.10 sand/gravel (rocks) 
FES 050 10/02 1030 0.75 <0.10 sand/gravel (rocks) 
FES 049 10/02 1030 0.75 <0.10 sand/gravel (rocks) 
FES 048 09/25 1200 0.40 0.85 rocks/sma 11 gravel 
FES 048 09/30 0945 0.70 <O .10 sand/small gravel 
FES 048 09/30 1015 0.30 1.10 rocks/small gravel 
FES 048 10/07 1350 0.55 1.90 rocks/small gravel 
FES 046 09/25 1200 0.40 0.85 rocks/small gravel 
FES 046 09/25 1200 0.40 0.85 rocks/small gravel 
FES 046 09/30 0945 0.70 <0.10 sand/gravel (rocks) 
FES 046 10/02 1030 0.75 <0.10 sand/gravel (rocks) 
FES 046 10/02 1030 0.75 <0.10 sand/gravel (rocks) 
FES 046 10/02 1030 0.75 <0.10 sand/gravel (rocks) 
FES 046 10/02 1030 0.75 <0.10 gravel/sand (rocks) 
FES 046 10/02 1030 0.75 <0.10 gravel/sand (rocks) 
FES 046 10/02 1030 0.60 <0 .10 gravel/sand (rocks) 
FES 046 10/09 1315 0.48 1.25 rocks/small gravel 
FES 045 09/16 1030 0.60 <0.10 gravel/sand (rocks) 
I 
)::> 
N 
N 
I 
Appendix 13 (continued). 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
045 
045 
045 
045 
044 
044 
044 
044 
044 
044 
043 
043 
043 
043 
043 
043 
043 
043 
043 
042 
042 
042 
042 
042 
041 
040 
040 
040 
09/23 
09/23 
09/23 
09/23 
09/25 
09/25 
09/25 
09/25 
09/30 
10/02 
09/11 
09/16 
09/16 
09/25 
09/25 
09/30 
09/30 
09/30 
09/30 
09/16 
09/23 
09/25 
10/02 
10/14 
10/02 
09/16 
09/23 
09/25 
1300 
1300 
1245 
0930 
1200 
1200 
1200 
1200 
0945 
1030 
1300 
1030 
1030 
1200 
1200 
0945 
0945 
1015 
1015 
1030 
0930 
1200 
1030 
1430 
1030 
1030 
1245 
1300 
0.35 
0.35 
0.50 
0.80 
0.80 
0.80 
0.80 
0.80 
0.70 
0.60 
0.45 
0.60 
0.60 
0.80 
0.80 
0.70 
0.70 
0.30 
0.30 
0. 78 
0.80 
0.40 
0.75 
0.40 
0.75 
0.78 
0.50 
0.60 
----------
Fall 1980 (cont.) 
0.93 
0.93 
<0 .10 
<0.10 
<0.10 
<0 .10 
<0.10 
<0.10 
<0 .10 
<0.10 
2.00 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
1.10 
1.10 
<0 .10 
<0.10 
0.85 
<0.10 
0.67 
<0.10 
<0 .10 
<0 .10 
<0.10 
rocks/small qravel 
rocks/small gravel 
gravel/sand (rocks) 
sand/qravel (rocks) 
sand/oravel (rocks) 
sand/gravel (rocks) 
sand/gravel (rocks) 
sand/gravel (rocks) 
sand/gravel (rocks) 
gravel/sand (rocks) 
rocks/small qravel 
gravel/sand ~rocks) 
gravel/sand (rocks) 
gravel/sand (rocks) 
sand/gravel (rocks) 
sand/qravel (rocks) 
sand/gravel (rocks) 
rocks/small gravel 
rocks/small gravel 
sand/qravel (rocks) 
sand/gravel (rocks) 
rocks/small gravel 
sand/gravel (rocks) 
rocks/small qravel 
sand/gravel (rocks) 
sand/qravel (rocks) 
gravel/sand (rocks) 
gravel/sand (rocks) 
I 
)::> 
N 
w 
I 
Appendix 13 (concluded). 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
040 
039 
038 
038 
037 
037 
037 
036 
036 
036 
036 
033 
032 
031 
031 
09/30 
09/30 
09/30 
10/02 
09/16 
10/02 
10/02 
09/23 
09/25 
09/30 
10/02 
10/02 
09/30 
09/25 
09/30 
0945 
1015 
0945 
1030 
1030 
1030 
1030 
1245 
1200 
0945 
1030 
1030 
0945 
1200 
0945 
0. 70 
0.30 
0. 70 
0.75 
0.78 
0.75 
0.75 
0.50 
0.80 
0.70 
0. 75 
0.75 
0. 70 
0.80 
0.70 
Fall 1980 (cont. L 
<0.10 
1.10 
<0.10 
<0.10 
0.10 
<0 .10 
<0.10 
<0.10 
<0.10 
<0 .10 
<0 .10 
<0.10 
<0.10 
<0.10 
<0.10 
sand/gravel (rocks) 
rocks/small qravel 
sand/gravel (rocks) 
sand/qravel (rocks) 
sand/gravel (rocks) 
sand/qravel (rocks) 
sand/gravel (rocks) 
gravel/sand (rocks) 
sand/gravel (rocks) 
sand/gravel (rocks) 
sand/gravel (rocks) 
sand/qravel (rocks) 
sand/gravel (rocks) 
sand/gravel (rocks) 
sand/gravel (rocks) 
l 
Appendix 14 . 
Methods 
Microhabitat data for green sunfish, Lepomis cyanellus Rafinesque in Jordan Creek, Illinois during spring, 
summer, and fall 1980. Adults represented byleilgths > 63 mm. 
(mm) 
--·----·-~-·------··-·· -----·-·- ------- -···-- ----------------
I 
J:;> 
N 
..!'> 
I 
OM 
NC 
FES 
FES 
FES 
FES 
s 
FES 
FES 
212 
158 
134 
133 
115 
108 
079 
066 
066 
046 
043 
05/28 
05/27 
05/15 
07/16 
07/31 
09/11 
09/30 
09/23 
09/25 
09/25 
10/02 
1445 
2313 
1000 
1000 
1007 
1230 
0945 
0930 
1300 
1200 
1030 
0.60 
0.80 
0.95 
0.95 
1.60 
0.58 
0.50 
0.50 
0.60 
0.40 
0.60 
Spring 1980 
0.12 
0.00 
0.00 
Summer 1980 
0.19 
0.00 
Fa 11 19-80 
<0.10 
<O .10 
<0.10 
<O .10 
0.85 
<0.10 
gravel 
silt 
1 arge rock 
rocks 
rocks 
gravel/sand (rocks 
gravel/sand (rocks) 
gravel/sand (rocks) 
gravel/sand (rocks) 
rocks/small gravel 
gravel/sand (rocks) 
guarding nest 
boulder 5 ft. upstream 
-------·----·------~------------------------------ --- -----~--- ---·-·-----·--·----·---
Appendix 15. Microhabitat data for northern hog sucker, Hypentelium nigricans (Lesueur) in Jordan Creek, 
during spring 1980, summer 1980, and spring-r98I--. -Adulfs-fepresented by lengths~ 190 mm. 
Illinois 
___ , ___ . ___ ----
-gfh·-------- ---- -------·-·- Ve1ocltt Depth 
Methods (mm) Date Time ( ft) (ft sec- ) Substrate Comments 
------ ------------·------· 
Sprin 1980 
-
CCT 334 05/22 1200 2.00 0.30 bedrock/clay overhanging branches 
CCT 245-295 05/22 1330 1.40 0.53 bedrock 
CCT 245-295 05/28 0920 0.90 0.78 rubble 
NC 280 05/27 1025 0.60 0.00 sand large boulder 3 ft upstream 
NC 271 05/20 1015 1.20 0.00 sand 
OM 259 05/09 1039 2.20 0.25 rubble associated boulders 
NC 253 05/01 2125 0.80 1.12 rubble 
I NC 244 04/23 2120 1.35 0.80 bedrock/clay large rock 2 ft upstream ):;, 
N OM 213 05/09 1005 2.75 0.62 rubble U1 
I NC 198 05/27 2300 1. 90 0.58 gravel overhanging trees 
CCT 190-240 04/20 0725 1.00 1.60 rubble 
CCT 190-240 04/23 0920 1.30 1.17 rubble 1 arge rock, boulder 
CCT 190-240 04/23 1130 2.80 0.43 gravel 
CCT 190-240 04/23 1410 1.20 1.37 gravel 
NC 190-240 04/23 2100 0.95 1.15 rubble overhangino branches 
NC 190-240 04/23 2125 1.45 0.85 gravel boulders 1 ft upstream 
CCT 190-240 04/26 1455 2.40 0.25 rubble 
CCT 190-240 04/26 1500 2.60 0.40 sand 
CCT 190-240 05/01 1330 1. 70 0.47 gravel 
CCT 190-240 05/03 1430 0.80 1.00 gravel 
215 04/20 1110 3.10 0.42 rubble 
NC 171 05/20 2220 0.55 0.00 rubble/gravel 
OM 171 05/28 1020 1.40 0.33 bedrock/clay 
NC 165 05/20 2207 0.90 0.50 sand/gravel 
OM 165 05/21 0940 1. 65 0.00 silt 
NC 158 05/20 2223 1.60 0.18 sand 
NC 094 05/27 2238 1.13 0.58 sand 
NC 091 05/27 2333 1.13 0.17 sand 
NC 082 05/27 2257 1. 70 0.58 gravel overhanging hranches 
NC 076 05/27 2252 0.80 0.65 gravel 
Appendix 15 (concluded). 
-- --------Ten-g-fh-- ----------- --·-·- --------- -oe-pfh ______ Vefocff{- --------------- ·--- -------- ------ ----------·-------·---------
Methods (mm) Date Time (ft) (ft sec- ) Substrate Comments 
------ -~-- -~..-.·--------- ____ . ________ ,_ ____ -~~~--- ---- ·--- ---- -~--- ~------- --- ---------------~-- - -- - - - - ------ ----- ---
Summer 1980 
. 
OM 320 07 Ill 1457 1.10 0.05 large rocks large boulder 5 ft upstream 
OM 291 07 Ill 1458 0.90 0.50 rocks 
FES 279 07/23 1005 1. 30 <0.10 rocks 
FES 265 07/23 1005 1. 30 <0.10 rocks 
NC 260 08/07 2240 0.72 <0.10 sand (gravel ) 
FES 144 07/24 1040 3.00 <0.10 sand/rocks 
FES 140 07/15 1000 1.10 <0.10 gravel/large rocks 
I NC 133 08/07 0.30 0.25 gravel /small rocks ):::> 
N FES 130 07/16 1000 1. 23 <0.10 gravel /small rocks 0'> 
I FES 123 07/16 1100 0.93 <0.10 gravel/large rocks 
FES 110 08/07 1600 0.68 <0.10 gravel 
NC 109 08/07 2213 0.62 <0.10 gravel 
Spring 1981 
-
NC 275 03/31 1920 1. 45 <0.10 leaves/silt near shore - roots 
NC 220 03/31 1923 2.10 <0.10 rocks/clay near shore 
NC 218 03/31 1955 1. 35 <0.10 rocks near shore 
NC 198 03/31 2020 1.60 <0.10 rocks 
NC 175 03/31 1928 1.10 <0.10 silt/leaves near shore 
NC 171 03/31 2007 1. 30 <0 .10 sand/silt raceway 
NC 160 03/31 2007 1.30 <0.10 sand/silt raceway 
NC 157 03/31 2002 1. 30 <0 .10 gravel raceway 
NC 141 03/31 1945 0.60 <0.10 sand/bedrock (rocks) 
---------------------------------------------------------------------------------------------
-------------
Appendix 16. Microhabitat data for northern hog sucker, Hypentel ium ~~g_r:_~c-~rl_2_ (Lesueur) in Salt Fork River, .Illinois 
during fall 1980, winter 1981, and spring 1~1. Adults represented by lengths> 190 mm. Veloc1ty may 
be represented by two numbers, mean velocity/bottom velocity. -
-------- --Te-n-gTh ___________________ o_e_p-fh ______ ve-rocfty-----~-------- -~----- ----- -------------~--·~~----~--------
Methods (mm) Date Time (ft) (ft sec- ) Substrate Comments 
I 
):0> 
N 
---J 
I 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
326 
326 
326 
326 
09/23 
09/23 
10/02 
10/02 
10/02 
10/07 
10/07 
10/09 
10/10 
10/14 
10/14 
10/14 
10/21 
10/23 
10/23 
10/25 
10/26 
10/26 
10/28 
10/28 
10/30 
10/30 
11/13 
11/13 
09/26 
09/26 
09/30 
10/02 
1300 
1100 
1300 
0945 
1400 
0900 
1330 
0900 
1630 
1300 
0900 
0945 
0900 
1300 
0850 
1300 
0930 
1330 
1030 
1115 
1100 
0930 
1000 
1100 
0915 
1300 
0930 
1000 
0.75 
1.80 
0.90 
1.00 
1.30 
0.50 
1.30 
0.80 
0.70 
0.75 
1. 50 
1. 30 
0.60 
0.80 
1.00 
1.15 
1.00 
1.15 
1. 20 
1.10 
1.80 
0.90 
1.40 
1.40 
0.90 
0.80 
0.55 
1. 70 
Fall 1980 
1.56 
1.60 
1.30 
1. 50 
0.00 
1.80 
0.83 
0.73 
1.00 
1.13 
1.26 
0.86 
1.00 
0.46 
1. 76 
1.10 
0.90 
0.66 
1. 50 
0.63 
0.73 
1.17 
1.16 
1.16 
0.53 
0.56 
1.83 
0.50 
gravel/rock 
gravel/rock 
gravel/rock 
gravel/rock 
sand 
gravel/rock 
gravel/rock 
gravel/rock 
gravel/rock 
gravel/rock 
gravel/rock 
gravel/rock 
gravel/rock 
gravel/rock 
gravel/rock 
gravel/rock 
gravel/rock 
gravel/rock 
qravel/rock 
gravel/rock 
gravel/rock 
gravel/rock 
gravel/sand (rocks) 
gravel/sand (rocks) 
gravel/rocks 
gravel/rocks 
rocks 
gravel/rocks 
I 
)::> 
N 
(X) 
I 
Appendix 16 (continued). 
----- ~ -------------------------- -------·--~------·-----~-------------------- ---.--- -~----------~--------------- ------
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
326 
326 
326 
326 
326 
326 
326 
326 
326 
326 
326 
326 
326 
326 
326 
312 
306 
289 
272 
272 
262 
257 
244 
237 
201 
197 
194 
118 
10/02 
10/07 
10/07 
10/09 
10/10 
10/14 
10/14 
10/18 
10/21 
10/22 
10/22 
10/23 
10/23 
10/29 
10/29 
10/21 
10/07 
10/09 
10/07 
10/28 
10/23 
10/21 
10/07 
10/09 
09/11 
10/07 
10/28 
10/07 
0945 
1330 
0900 
0930 
1630 
0945 
0900 
1400 
0900 
0850 
1300 
1300 
1100 
1200 
1200 
1000 
1030 
0940 
1040 
1100 
1300 
1000 
1030 
1315 
1300 
1040 
1100 
1340 
0.80 
1. 50 
0.55 
0.75 
0.75 
0.75 
1.00 
1. 70 
0.55 
0.55 
1.85 
0.75 
0.55 
2.00 
2.00 
1.00 
0.90 
0.98 
0.52 
0.65 
1. 20 
1.00 
0.55 
0.98 
0.45 
0.52 
0.65 
0.68 
Fall 1980 (co~~~~~ 
1. 70 
1.30 
0.96 
1.13 
0.30 
0.83 
1.33 
1.08 
2.22 
2.50 
0.53 
0.73 
3.90 
0.30 
0.30 
0.00 
0.80 
0.47 
1.07 
0.48 
0.00 
0.00 
1. 90 
0.47 
2.00 
1.07 
0.48 
1.03 
gravel 
rocks/gravel 
rocks/gravel 
rocks/gravel 
rocks/gravel 
rocks/gravel 
rock 
gravel/rock 
qravel/rock 
gravel/rock 
rocks/gravel 
rocks 
rocks 
gravel/rocks 
gravel/rock 
rubble/small rocks 
rubble/small rocks 
rubble/small rocks 
rubble/small rocks 
rock/pea gravel 
rubble/small rocks 
rubble/small rocks 
rocks/pea gravel 
rubble/small rocks 
rocks/gravel 
rocks/gravel 
rocks/gravel 
gravel/sand (rocks) 
I 
:D 
N 
\.() 
I 
Appendix 16 (continued). 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
TEL 
FES 
FES 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
345 
345 
345 
345 
345 
330 
330 
330 
321 
320 
01/13 
01/14 
01/15 
01/19 
01/21 
01/22 
01/22 
01/23 
01/23 
01/26 
01/26 
01/27 
01/29 
02/03 
02/04 
02/05 
04/10 
04/10 
04/10 
04/09 
05/06 
03/10 
03/10 
04/09 
04/30 
04/03 
04/02 
1600 
1622 
1520 
1345 
1100 
1010 
1608 
0930 
1235 
0915 
1202 
1130 
1500 
1000 
1400 
1000 
1000 
1100 
1130 
1220 
1315 
0945 
0945 
0910 
1145 
1410 
1405 
2.80 
2.65 
1. 50 
3.90 
3.30 
1. 90 
1. 62 
2.30 
2.50 
2.00 
2.00 
2.30 
4.10 
4.30 
2.30 
2.95 
1. 55 
1.40 
1.20 
1. 90 
2.75 
3.90 
3.90 
1.65 
3.20 
1.00 
0.65 
Winter 1981 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.15 
0.00 
0.00 
<0.10 
0.47 
0.00 
0.00 
Spring 1981 
0.60/0.13 
1. 00/0.52 
0.15/0.05 
0.90/0.73 
2. 00/1.26 
0.33/0.33 
0.33 
2.43/173 
2.25/0.83 
0.47/0.37 
1. 20/1.00 
sand/silt 
sand/silt 
sand/silt 
sand/pea gravel 
sand/pea gravel 
silt/sand 
sand/gravel/silt 
silt 
silt/sand 
sand/pea gravel 
bedrock 
silt/sand 
silt/sand 
silt/sand 
silt/sand 
silt/sand 
clay/rocks 
rocks 
rocks 
clay 
gravel/sand 
sand/pea gravel 
sand/pea gravel 
rocks/gravel 
rocks 
sand/gravel 
rocks/gravel 
ice 6" 
ice 6" 
ice 7" 
ice 6" 
ice 12" 
ice 8.5" 
ice 8" 
ice 10.8" 
ice 8.4" 
ice 5.4" 
ice 10.8" 
ice 9.6" 
ice 10.2" 
ice 9.6" 
ice 10.8" 
ice 12.0" 
branches blocking flow 
fast flowing raceway area 
I 
)::> 
w 
0 
I 
Appendix 16 (continued). 
------------~-----
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
FES 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
305 
295 
290 
262 
245 
235 
220 
205 
196 
196 
154 
150 
142 
140 
132 
125 
121 
115 
114 
097 
336 
308 
301 
289 
271 
265 
261 
256 
04/02 
03/31 
03/31 
04/02 
03/26 
04/03 
03/31 
04/03 
04/03 
04/02 
04/09 
04/03 
04/03 
03/31 
04/03 
04/02 
04/02 
03/31 
03/31 
04/02 
03/23 
03/23 
03/23 
03/23 
03/25 
03/25 
03/25 
03/25 
1405 
1435 
1445 
1410 
1523 
1430 
1445 
1415 
1355 
1005 
1430 
1430 
1450 
1430 
1355 
1005 
1450 
1040 
1005 
2052 
2051 
2001 
2000 
2000 
2000 
2000 
2000 
0.65 
1.10 
0.75 
0.65 
0.75 
0.90 
0.75 
0.85 
0.85 
0.85 
0.70 
0.90 
0.85 
1.00 
0.90 
0.85 
0.85 
1.00 
0.90 
0.85 
0.85 
0.55 
1.00 
0.60 
0.60 
1. 60 
1. 30 
1. 50 
1. 20/1.00 
0.57/0.30 
2. 00/1.00 
0.97/0.67 
1. 90/1.57 
0.67/0.56 
2. 00/1.00 
1. 40/0.83 
1. 40/0.83 
1.17/0.77 
1. 03/0.77 
0.67/0.56 
1.40/0.83 
0.90/0.77 
0.67/0.56 
1.17/0.77 
1. 03/0. 77 
0.90/0.77 
1. 23/0.77 
1. 03/0. 77 
0.13/--
0.50/--
0.50/0.30 
0.20/--
0.17/--
1.83/1.07 
0.83/0.37 
0.93/0.53 
rocks/gravel 
rocks/gravel 
rocks/gravel 
------·-------- -----
rocks/gravel ripe female 
gravel/sand (rocks) 
sand/gravel (rocks) 
rocks/qravel 
sand/gravel 
sand/qravel 
sand/qravel 
sand/pea gravel 
sand/grave 1 (rocks) 
sand/gravel 
small rocks/pea gravel 
sand/gravel (rocks) 
sand/gravel 
sand/pea gravel 
small rocks/pea gravel 
rocks/sand/pea gravel 
sand/pea gravel 
sand/rocks 
pea gravel/sand (rocks) 
sand/rocks 
sand/rocks 
rocks/sand 
rocks 
sand/gravel (rocks) 
sand/gravel (rocks) 
Appendix 16 (concluded). 
--- ---------- __ " ___ -- ______ "_" _____________ .. _. __ " ___ --- -·-.-.- ---·--------·--·---·---------"-"---·---- .. _____ "_, ___ " ___ _ 
NC 
NC 
NC 
NC 
NC 
253 
239 
235 
228 
225 
03/25 
03/25 
03/25 
03/25 
03/18 
NC 223 03/25 
NC 219 03/25 
NC 218 03/23 
NC 218 03/25 
NC 218 03/25 
NC 217 03/23 
NC 215 03/25 
NC 200 03/18 
NC 198 03/25 
NC 163 03/25 
NC 156 03/25 
NC 152 03/25 
NC 145 03/23 
NC 139 03/25 
NC 138 03/18 
NC 135 03/18 
NC 135 03/18 
NC 134 03/25 
NC 132 03/25 
NC 132 03/25 
NC 132 03/18 
NC 129 03/25 
NC 122 03/25 
NC 122 03/18 
-·"_"_" _______ -----'---
2000 
2000 
2000 
2000 
2042 
0.95 
1.00 
1.30 
1.10 
1. 45 
2000 1. 05 
2000 1.55 
2022 1.00 
2000 1.50 
2000 1.30 
2040 1.90 
2000 0.60 
2001 1.40 
2000 0.70 
2000 1.15 
2000 1. 25 
2000 1. 55 
2027 0.90 
2000 1.80 
1927 0.50 
2002 1.30 
2035 1.20 
2000 1.10 
2000 0.70 
2000 0.75 
1958 1.47 
2000 1.15 
2000 0.90 
2002 1.30 
~~cing 1981 (cont.) 
0.57/0.37 
0.60/0.27 
1. 93/0.70 
2. 03/1.40 
1. 00/0.07 
1. 40/0.70 
1. 60/0.83 
0.93/0.37 
0.60 
1. 33/0.03 
0.70/0.30 
0.70/--
1.10/0.487 
0.50 
0.93/0.43 
/0.43 
1.83/1.16 
1.07/0.63 
0.37/0.20 
0.37/--
1.00/0.57 
1. 53/1.23 
0.87/0.33 
1.17/0.60 
0.47/--
1.13/0.60 
0.93/0.07 
0.80/0.23 
0. 77/0.70 
rocks/sand/gravel 
sand/rocks 
rocks/sand 
rocks/sand 
pea gravel/sand 
sand/rocks 
sand/rocks 
sand/rocks 
sand/rocks 
rocks 
sand/rocks 
small rocks/sand 
sand/gravel (rocks) 
sand/pea gravel (rocks) 
sand/gravel (rocks) 
sand/pea gravel (rocks) 
sand/rocks 
sand/pea gravel (small 
sand/pea gravel 
sand/small rocks 
sand/rubble (rocks) 
pea gravel/sand (large 
sand/pea gravel 
rocks/sand 
small rocks/sand/gravel 
sand/rubble/rocks 
sand/gravel 
boulder blocking current on 
bottom 
in contour in riverbed 
rocks) 
rocks) 
rocks/sand 
sand/rubble/rocks 
-- ---------'------
Appendix 17. Microhabitat data for channel catfish, Ictalurus punctatus (Rafinesque) in Salt Fork River, Illinois during 
winter 1981. Adults represented by leng!fhs ~ 120 mm. 
---------------ueptll ____ veToc, t -·------------------------------·--·--·--- -----
Methods (mm) Date Time ( ft) ( ft secl) Substrate Corrments 
-------·- -·-------.--------
-----------------~----- _. _____ " __ -
Winter 1981 
IT 485 01/14 1315 3.65 0.10 rocks/silt 
IT 485 01/15 1100 3.70 0.16 rocks/sand 
IT 485 01/20 1430 2.90 0.00 sand/silt/pea qravel 
IT 485 01/22 1330 2.90 0.00 silt/sand 
IT 485 01/22 1030 2.00 0.40 bedrock/sand-qravel 
IT 485 01/23 1330 1. 60 0.05 sand/pea gravel 
IT 485 01/25 0930 1.85 0.18 silt/pea gravel 
I IT 485 01/26 1305 1.40 0.15 sand/pea gravel (rocks) 
);> IT 485 01/27 1353 1. 70 0.20 sand/gravel/rocks w 
N IT 485 01/29 1030 2.80 0.00 silt/sand ! 
IT 485 02/03 1450 1.90 0.00 sand/silt 
IT 485 02/03 1100 1. 90 0.00 sand/silt 
IT 485 02/04 1000 2.06 0.38 silt/sand 
IT 485 02/05 1045 3.10 0.00 sand/silt/pea gravel 
TEL 485 02/26 1100 2.40 0.87 
L 390 01/07 1200 3.60 0.11 gravel/rocks ice 6.0" 
L 390 01/12 1230 3.00 0.00 sand/silt 
TEL 390 01/13 1230 2.75 0.22 sand/silt/rocks 
TEL 390 01/14 1340 3.30 <0.10 sand/small rocks ice 4.3" 
TEL 390 01/15 1200 1. 95 0.18 sand/fine gravel ice 6.0" 
TEL 390 01/20 1230 1. 95 0.40 sand/silt/rocks ice 10.5 11 
TEL 390 01/21 1645 2.95 0.00 sand/fine gravel ice 9.5" 
390 01/22 1330 1.80 0.53 sand/fine gravel ice 11.5" 
TEL 390 01/23 1115 1. 90 0.87 sand/fine gravel ice 6.0" 
TEL 390 01/23 1500 2.90 0.00 silt/sand ice 8.5" 
TEL 390 01/26 1445 3.40 <0.10 silt/sand ice 8.5" 
TEL 390 01/26 4.10 0.00 silt/sand ice 10.2" 
TEL 390 01/27 1443 2.70 0.60 silt/sand/rocks ice 8.5" 
TEL 390 01/29 1100 1.80 0.97 sand/fine qravel ice 7.8" 
TEL 390 01/30 1230 1. 95 0.40 sand/silt/leaves ---·-------.--~--- ...... -
Appendix 18. Microhabitat data for grass pickerel, Esox americanus Gmelin in Jordan Creek, Illinois during spring and 
summer 1980. Adults represented by fengThs- ~ T40rnm. 
Methods ______________ , __ 
Spring 1980 
NC 213 05/27 2337 1.28 0.00 sand/gravel 
Summer 1980 
-------
FES 220 07/31 0952 0.90 <0.10 clay 
OM 194 08/04 1445 1.19 <0.10 rocks 
NC 182 08/07 2210 0.20 <0.10 rubble 
I NC 118 08/07 2230 0.20 0.10 small gravel > 
w FES 082 07/30 1102 0.55 <0.10 rocks w 
I s 080 07/29 1510 1.15 <0.10 rocks 
F 076 07/15 1410 0.30 <0 .10 gravel/rocks 
-~----.-.-~------------------ --~----~---,----·-------·-
I 
)::> 
w 
+:> 
I 
Appendix 19. Microhabitat data for grass pickerel, Esox americanus Gmelin in Salt Fork River, Illinois during fall 
1980. Adults represented by lengths >140 mm.---
____ , __ Cen-9Tfl--·--
Methods (mm) Date Time ( ft) Substrate Comments 
---~--------------------,----
Fall 1980 
~-----
FES 234 09/04 1100 0. 78 <0.10 sand/gravel {rocks) 
FES 213 09/11 1245 0.80 <0.10 sand/gravel {rocks) 
FES 187 10/21 0935 0.75 0.75 gravel/sand {rocks) 
FES 170 09/25 1200 0.80 <0.10 sand/gravel {rocks) 
FES 122 09/23 1245 0.80 <0.10 sand/gravel {rocks 
.~~-------- ... - -·------ ----- - -----'-- ------------------------~- __ ._ __ ,..,._---- -----·-------
Appendix 20. Microhabitat data for selected species in Jordan Creek, Illinois during spring and st..mrer 1980. 
--------- ___ " _______ -----,--~----
Length 
Species 
White sucker (Catostomus 
cam-erson i 
Bluegill (Lepomis 
macroch i rus) 
I 
)::> 
w Largemuth bass 
<f (Micropterus sa lrmides) 
Methods (mn) Date 
--------------
CCT 
CCT 
FES 
FES 
oc 
fl[ 
FES 
FES 
29J-340 05/00 
29J-340 
271 
113 
140 
131 
002 
168 
137 
05/23 
07/29 
07/24 
ffi/27 
05/20 
07/29 
05/20 
07/16 
Till'l2 
-oept:il---··vefoci ty 
(ft) (ft sec-1) Substrate 
---------------------------
1200 
1525 
1055 
1040 
223) 
2215 
1SXJ 
223) 
1115 
2.70 
l.ffi 
2.92 
3.00 
0.70 
0.50 
0.00 
o.m 
0.60 
0.42 
0.83 
<0.10 
<0.10 
0.00 
0.05 
<0.10 
0.00 
<0.10 
sand 
noble 
rocks 
gravel/small rocks 
sand/large rocks 
gravel 
clay 
gravel 
gravel 
Canrents 
associate::J with ~jTOxirmtely 
15 adu 1 t W1 i te suckers 
boulders 5 ft upstrean 
in eddy bel0t1 riffle 
resting behind 2 rocks 
Appendix 21. Microhabitat data for selected species in Salt Fork River, Illinois during fall 1980. 
LenQth-- Depth veroc-it1 Species M:thods (nm) Date Tirre (ft) (ft sec- ) Suhstrate Ccmrents 
--------------·---,-----~---------------- -- -·------------- ----- ---------------- ------
Blackstriped topminnow FES 021 00/25 1200 0.00 <0.10 sand/gravel (rocks) 
(Fundulus notatus) 
Silverjaw minnow FES 058 10/16 10lJ 0.40 <1.38 rocks/small qravel 
(Ericymba buccata) 
Suckenmuth mi nno,v FES 007 10/16 10lJ 0.40 1.38 rocks/small gravel 
(Phenacobius mirabilis) 
Greenside darter FES 064 10/28 1100 0.65 0.48 rocks/small gravel 
w (Etheostoma blennioides) FES 052 10/23 mJ) 0.35 <0.10 rocks/small gravel 
0'1 FES 048 09/lJ 1015 O.lJ 1.10 rocks/sma 11 grave 1 I 
FES 046 10/02 1045 0.98 0.34 rocks/small gravel 
